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Property Specific Sampling and Analysis
Plan, Air and Dust Sampling,

Stimson Lumber Company

Libby, Montana

Libby Asbestos Project

November 2001 (revised August 2002)

1.0 Objective

The Stimson Lumber Company property is located in the eastern section of Libby,
Montana, on Highway 2 South. Historical Information regarding the property suggests
that numerous vermiculite products and wastes were used at, or transported to, the
property at various times and at various locations. Much of this material is still present.
Additionally, a vermiculite processing plant was located on the property until
approximately 1950. It is believed that these products contain varying levels of the Libby
Amphibole asbestiform. The U. S. Environmental Protection Agency (EPA) has already
determined that materials originating from the Libby vermiculite mine can act as sources
of Libby Amphibole asbestiform and should be removed (EPA, 2002). Therefore current
investigations at “typical” residential and commercial properties in Libby focus on
finding these sources. However, because of the complexity of the Stimson facility relative
to most properties in Libby, less is known about potential exposures, if any, that may
result from disturbances of these source materials. Therefore, a more comprehensive
investigation will be required at this facility than at other less complex commercial
properties in Libby. To investigate the potential impacts, EPA is pursuing a two part
approach. First, air and dust samples will be collected as described in this Sampling and
Analysis Plan (SAP) in areas where vermiculite is known or suspected to be present. This
will provide potential exposure information in these areas. Second, a separate study will
be conducted later this summer to screen all areas of the facility for potential Libby
Amphibole asbestiform sources, similar to screenings of all properties in Libby being
conducted this year. The primary objective of that work is to document and delineate
potential sources of Libby Amphibole asbestiform in a comprehensive, systematic
manner. A separate planning document will be prepared for that effort, based on the
Contaminant Screening Study SAP (CDM 2002) recently developed. The two parts of the
study will ultimately be combined, summarized in a specific report, and used to (1)
determine the need for any immediate actions, (2) determine the need for cleanup, (3)
prioritize any future cleanup activities across the facility, and (4) determine the extent of
contamination and delineate areas shown to be clean.
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2.0 Air Sampling
2.1 Personal Air Sampling

2.1.1 Selecting Sample Locations

Personal breathing zone (BZ) samples will be collected on a total of nine Stimson Lumber
Company employees using a task-based, i.e., job function, approach. Personal BZ
samples will be collected in accordance with (IAW) EPA Standard Operating Procedure
(SOP) 2015 Asbestos Sampling (Appendix A). Volume requirements will be IAW the
Occupational Safety and Health Administration (OSHA) Construction Standard for Asbestos, 29
Code of Federal Regulations (CFR) 1926.1101. Full work shift, time weighted average-
permissible exposure limit (TWA-PEL) samples will be collected on the following
employees: '

= Five workers in the Plywood Plant (one for each separate job function, i.e., dryer
tender, dryer feeder, dryer offbearer, plugger, and green chain)

» Two workers in the Central Maintenance Building
® One worker in the Fingerjoint Building
= One worker in the Log Yard

Representative excursion limit (EL) sampling will also be conducted to document
potential worker exposure to airborne concentrations of asbestos as averaged over a
sampling period of 30 minutes. These 30-minute EL measurements will be associated
with those lumber company operations, job functions and work practices that are most
likely to produce exposures above the excursion limit for employees in each work area.

These nine employees will be sampled for three consecutive days. Sampling cassettes will
be visually inspected approximately every 2 hours for filter darkening. If loose dust is
seen accumulating on the filter, indicating potential filter membrane overloading, the
sampling cassettes shall be immediately changed out. The total representative number of
personal BZ samples collected for both PEL and EL evaluations will be determined
during a preliminary site visit and be based on company operations, work practices, and
job functions. The estimated total number of PEL and EL samples will also be agreed
upon by the EPA remedial project manager (RPM) and the Volpe Center representative.

2.1.2 Collection and Analysis of Personal Air Samples

Personal BZ air samples will be collected by drawing air through a mixed cellulose
ester (MCE) filter (0.8 micrometer [um] pore size) at a specified flow rate during the
work shift. The details of the collection method are provided in EPA SOP 2015
(Appendix A). Personal air samples will be collected at a flow rate between 0.5 to 2.5
liters per minute (L/min) for the 25-millimeter cassette. It is presently anticipated that
sampling cassettes may have to be changed out every 4 hours. Several employees in the
Stimson Lumber Company work shifts longer than 8 hours. For example, employees

STIMLBR.SAP
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working on the “dryer” process often work 12-hour shifts, and “green chain” workers
may work 10-hour shifts. For these employees, the measured exposure level for the
entire work shift will be adjusted to the 8-hour TWA-PEL for these unusual work
schedules. The measured concentration without respect to sample duration (e.g., “raw”
data) will also be reported.

All personal air samples will be analyzed IAW International Standard - Determination of
Asbestos Fibers (International Organization for Standardization [ISO] 10312), National
Institute for Occupational Safety and Health (NIOSH) Method 7400 - Asbestos by Phase
Contrast Microscopy (PCM), and EPA Asbestos Hazard Emergency Response Act
(AHERA) Transmission Electron Microscopy (TEM) analytical methods.

2.1.3 Quality Control Personal Air Samples

Field personnel will prepare two types of quality control (QC) samples, field blanks
and lot blanks.

Field Blanks

Each set of samples taken will include 10 percent field blanks or a minimum of two
field blanks. These blanks will come from the same lot as the filters used for the sample
collection. The field blank results shall be averaged and subtracted from the analytical
results before reporting. Any samples represented by a field blank having a fiber count
in excess of the detection limit of the method being used shall be rejected. Field Blanks
are collected by removing the cap from the sample cassette for not more than 30
seconds and replacing it at the time of sampling before sampling is initiated.

Lot Blanks
As a means of ensuring quality control in the sampling filter cassettes, field personnel
will prepare a lot blank for personal air samples by labeling an unused filter cassette

from the lot of cassettes used for the sampling and submit the cassette for analysis. Lot
blanks will be examined to determine the background asbestos structure concentration.

2.2 Ambient Air

221 Selecting Sample Locations

Ambient air samples will be collected from three of the buildings at the Stimson Lumber
Company (the Plywood Plant, Central Maintenance Facility, and the Finger Jointer
Building) and two outdoor areas (the employee parking lot near the former popping
plant and the log yard). Approximately four ambient air samples will be collected from
each of the buildings and the outdoor areas during normal daily operations and while
equipment is running. In addition, one field replicate sample will be collected at each site.
Therefore, an estimated total of 20 ambient air samples will be collected (excluding
blanks). The specific locations of the ambient air sampling stations will be determined
during the preliminary onsite visit. The EPA RPM, and the Volpe representative will
concur with the locations of the ambient air samples to be collected in each building/area

prior to sampling.
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2.2.2 Collection and Analysis of Ambient Air Samples

Ambient air samples will be collected by drawing air thfough an MCE filter (0.8 um
pore size). The details of the method are provided in EPA SOP 2015 Asbestos Sampling
(Appendix A). Ambient air samples will be collected at a flow rate of 10 L/min over a
7- to 8-hour time period.

All ambient air samples will be analyzed IAW International Standard - Determination of
Asbestos Fibers (ISO 10312) NIOSH Method 7400, Asbestos by PCM, and EPA Asbestos
Hazard Emergency Response Act (AHERA) Transmission Electron Microscopy (TEM)
analytical methods.

2.2.3 Quality Control Ambient Air Samples

Field personnel will prepare and collect three types of QC samples, feld blanks, lot
blanks, and replicate samples.

Field Blanks :

Each set of samples taken will include 10 percent field blanks or a minimum of two
field blanks. These blanks will come from the same lot as the filters used for the sample
collection. The field blank results shall be averaged and subtracted from the analytical
results before reporting. Any samples represented by a field blank having a fiber count
in excess of the detection limit of the method being used shall be rejected. Field blanks
are collected by removing the cap from the sample cassette for not more than 30
seconds and replacing it at the time of sampling before sampling is initiated.

Lot Blanks

As a means of ensuring quality control in the sampling filter cassettes, field personnel
will prepare a lot blank for ambient air samples by labeling an unused filter cassette
from the lot of cassettes used for the sampling and submit the cassette for analysis. Lot
blanks will be examined to determine the background asbestos structure concentration.

Replicate Samples

As a means of assessing sample variability during ambient air sampling, field
personnel will collect field replicate samples (side-by-side samples). Field replicate
samples will be collected at a rate of 1 per 10 samples (10 percent), or a minimum of one
from each specific sampling location (a building, an outside area, etc.).

3.0 Microvacuum Dust Sampling

3.1 Selecting Sample Locations

Microvacuum dust samples will be collected within all of the buildings at the Stimson
Lumber facility. One dust sample will be collected in each building that does not
contain vermiculite. High traffic areas will be sampled to determine if outside sources
of contamination may be present. These samples will be composite samples consisting
of 3 subsamples per composite. Up to five dust samples will be collected from the

STIMLBR.SAP
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Plywood Plant and Central Maintenance building known to contain vermiculite
insulation. Samples will be collected from horizontal surfaces (e.g., surfaces most likely
to accumulate dust) within each building to adequately characterize any potential
contamination. These samples will be composite samples consisting of 3 subsamples
per composite.

The total microvacuum dust samples collected during this assessment will depend on
the number of buildings identified potentially containing vermiculite. The specifics of
the dust sampling locations will be determined during the preliminary site visit. The
EPA RPM and Volpe representative working with the sampling team will determine
the locations and number of dust samples to be collected in each building.

3.2 Collection and Analysis of Dust Samples

Microvacuum dust samples will be collected by drawing air through an MCE filter
(0.45 um pore size) at a flow rate of 2.0 L/min for a minimum sampling time of 2
minutes or until all visible dust or particulate matter has been removed from the
sampling area, whichever comes first. The details of the method are provided in
American Society for Testing Materials (ASTM) Standard D-5755-95, Standard Test
Method for Microvacuum Sampling and Indirect Analysis Dust by Transmission Electron
Microscopy for Asbestos Structure Number Concentrations (Appendix B).

The following modification is noted:

Section 8.7, Sampling Area - The ASTM method indicates that a 100
square centimeter (cm?) sampling area be vacuumed per cassette. In order
to obtain a more representative dust sample from several areas within
each building, three separate 100-cm? sampling areas per sampling
cassette will be vacuumed. Therefore, each cassette will represent the
dust from a 300-cm? area versus a 100-cm? area.

All microvacuum dust samples will be analyzed IAW ISO 10312.

3.3 Quality Control Microvacuum Dust Samples
Field personnel will prepare two types of QC samples, field blanks and lot blanks.

Field Blanks

As a means of ensuring QC in the sampling filter cassettes, field personnel will prepare
blank samples for dust samples by labeling unused filter cassettes from the same lot(s)
and submitting them for analysis. Field blanks are collected by removing the cap from
the sample cassette for not more than 30 seconds and replacing it at the time of
sampling before sampling is initiated.

Lot Blanks
As a means of ensuring quality control in the sampling filter cassettes, field personnel
will prepare a lot blank for microvacuum dust samples by labeling an unused filter
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cassette from the lot of cassettes used for the sampling and submit the cassette for
analysis. Lot blanks will be examined to determine the background asbestos structure
concentration.

4.0 Sample Identification

Each personal air sample, ambient air sample and microvacuum dust sample will be
identified with a unique coding system. For QC purposes, this coding system (Index
ID) is designed to prevent accidental duplication of sample identification numbers and
ensures that all samples have a unique identification number assigned to them. These
codes start at SL-00001, which corresponds to the Stimson Lumber (SL) air/dust
sampling team. The last five numbers are sequential so thousands of unique codes are
available, as necessary. To ensure that the laboratory is “blind” or unbiased, and does
not receive certain specific information about a sample, only the index identification
code will be used to label sample cassettes.

This coding system may be modified to suit field conditions and any modifications will
be clearly described in the applicable field logbook.

5.0 Sample Documentation

Sampling activities during this assessment will be documented in a field logbook and on
field data sheets (Appendix C) to be maintained by the field team IAW CDM Federal
Programs Corporation (CDM) SOP 4-1 Field Logbook Content and Control (Appendix D).
The field team leader will be responsible for maintenance and document control of the
field logbook.

6.0 Sample Custody, Packaging, and Shipping

This section details the sample custody and the classifying, identifying, labeling,
packaging, and transportation of personal air samples collected during this
investigation. Sample classification is necessary to ensure the protection of personnel
involved in the shipment of samples, and to maintain the integrity of each sample.
Personal air samples, ambient air samples, and microvacuum samples collected during
this assessment will be packaged and shipped IAW CDM's SOP 2-1 Packaging and
Shipping of Environmental Samples Revision 1, dated June 20, 2001 (Appendix E).

To maintain a record of sample collection, transfer between personnel, shipment, and
receipt by the laboratory, chain-of-custody (COC) records will be used. The COC record
will be maintained as physical evidence of sample custody and control and provides the
means to identify, track, and monitor each individual sample from the point of collection
through final data reporting. COC procedures will follow the requirements set forth in
CDM SOP 1-2 Sample Custody, with modifications (Appendix F).

The following modifications to SOP 1-2 have been reviewed and approved:

STIMLBR.SAP
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Section 5.2, Sample Labels and Tags ~ A label will be affixed to each air
sampling cassette prior to being shipped to the appropriate laboratory.
This number will correspond to the number assigned (SL, Index ID) to
that particular sample in the field data sheets.

Samples collected during this investigation will be packaged and shipped
IAW CDM SOP 2-1 Packaging and Shipping of Environmental Samples
(Appendix E) and ASTM Standard D-5755-95 (Appendix B), with
modification.

The approved modifications to SOP 2-1 are as follows:

Section 4.0, Required Equipment - No vermiculite or other absorbent
material will be used. No bubble wrap or ice will be used.

7.0 Equipment Decontamination

This project requires the decontamination of all personal air sampling, ambient air
sampling, and microvacuum dust sampling equipment (e.g., pumps, cassettes, tubing,
etc) prior to sampling and prior to leaving the site. Equipment used to collect, handle,
or measure samples will be decontaminated.

The decontamination procedure for nondisposable equipment will consist of wet
wiping the exposed surfaces. All equipment will then be allowed to air-dry. All
equipment will be decontaminated before coming into contact with any sample.

8.0 Quality Assurance/Quality Control

Quality Assurance/Quality Control (QA/QC) requirements will be performed IAW
CDM’s Quality Implementation Plan for the DOT Volpe National Transportation Center dated
June 14, 2000, CDM’s Technical Standard Operating Procedures, Revision 15 dated October
12, 2001, and the Sampling and Quality Assurance Project Plan Revision 1 for Libby, Montana,
Environmental Monitoring for Asbestos. With the exception of Section B.4, QA/QC
requirements contained within the Phase 2 Sampling and Quality Assurance Project Plan
Revision 0 for Libby, Montana will also be followed.

9.0 Health and Safety

All sampling will be IAW all applicable EPA, OSHA, corporate, and site health and
safety requirements. CDM has prepared a site health and safety plan for the project site

that is attached (Appendix G).
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SOP#: 2015
DATE: 11/17/94
REV.#:0.0

ASBESTOS SAMPLING

1.0 SCOPE AND APPLICATION

Asbestos has been used in many commercial products
including building materials such as flooring tiles and
sheet goods, paints and coatings, insulation, and
roofing asphalts. These products and others may be
found at hazardous waste sites hanging on overhead

pipes, contained in drums, abandoned in piles, or as -

part of a structure. Asbestos tailing piles from mining
operations can also be a source of ambient asbestos
fibers. Asbestos is a known carcinogen and requires
air sampling to assess airborne exposure to human
health. This Standard Operating Procedure (SOP)
provides procedures for asbestos air sampling by
drawing a known volume of air through a mixed
cellulose ester (MCE) filter. The filter is then sent to
a laboratory for analysis. The U.S. Environmental
Protection Agency/Environmental Response Team
(U.S. EPA/ERT) uses one of four analytical methods
for determining asbestos in air. These include: U.S.
EPA'’s Environmental Asbestos Assessment Manual,
Superfund Method for the Determination of Asbestos
in Ambient Air for Transmission Electron Microscopy
(TEM)"; U.S. EPA's Modified Yamate Method for
TEM®; National Institute for Occupational Safety and
Health (NIOSH) Method 7402 (direct method only)
for TEM; and NIOSH Method 7400 for Phase
Contrast Microscopy (PCM)?. Each method has
specific sampling and analytical requirements (i.e.,
sample volume and flow rate) for determining
asbestos in air.

The U.S. EPA/ERT typically follows procedures
outlined in the TEM methods for determining
mineralogical types of asbestos in air and for
distinguishing asbestos from non-asbestos minerals.
The Phase Contrast Microscopy (PCM) method is
used by U.S. EPA/ERT as a screening tool since it is
less costly than TEM. PCM cannot distinguish
asbestos from non-asbestos fibers, therefore the TEM
method may be necessary to confirm analytical
results. For example, if an action level for the
presence of fibers has been set and PCM analysis
indicates that the action level has been exceeded, then

TEM analysis can be used to quantify and identify
asbestos structures through examination of their
morphology crystal structures (through electron
diffraction), and elemental composition (through
energy dispersive X-ray analysis). In this instance
samples should be collected for both analyses in side
by side sampling trains (some laboratories are able to
perform PCM and TEM analysis from the same filter).
The Superfund method is designed specifically to
provide results suitable for supporting risk
assessments at Superfund sites, it is applicable to a
wide range of ambient air situations at hazardous
waste sites. U.S. EPA's Modified Yamate Method for
TEM is also used for ambient air sampling due to high
volume requirements. The PCM and TEM NIOSH
analytical methods require lower sample volumes and
are typically used indoors; however, ERT will
increase the volume requirement for outdoor
application.

Other Regulations pertaining to asbestos have been
promulgated by U.S. EPA and OSHA. U.S. EPA's
National Emission Standards for Hazardous Air
Pollutants (NESHAP) regulates asbestos-containing
waste materials. NESHAP establishes management
practices and standards for the handling of asbestos
and emissions from waste disposal operations (40
CFR Part 61, Subparts A and M). U.S. EPA's 40 CFR
763 (July 1, 1987) and its addendum 40 CFR 763
(October 30, 1987)“ provide comprehensive rules for
the asbestos abatement industry. State and local
regulations on these issues vary and may be more
stringent than federa! requirements. The OSHA
regulations in 29 CFR 1910.1001 and 29 CFR
1926.58 specify work practices and safety equipment
such as respiratory protection and protective clothing
when handling asbestos. The OSHA standard for an
8-hour, time-weighted average (TWA) is 0.2
fibers/cubic centimeters of air. This standard pertains
to fibers with a length-to-width ratio of 3 to 1 witha
fiber length >5 um®®. An action level of 0.1 fiber/cc
(one-half the OSHA standard) is the level U.S. EPA
has established in which employers must initiate such
activities as air monitoring, employee training, and



medical surveillance®*®,

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be documented and associated with
the final report.

Mention of trade names or commercial products does
not constitute US. EPA endorsement or
recommendation for use.

2.0 METHOD SUMMARY

Prior to sampling, the site should be characterized by
identifying on-site as well as off-site sources of
airborne asbestos. The array of sampling locations
and the schedule for sample collection, is critical to
the success of an investigation. Generally, sampling
strategies to characterize a single point source are
fairly straightforward, while multiple point sources
and area sources increase the complexity of the
sampling strategy. It is not within the scope of this
SOP to provide a generic asbestos air sampling plan.
Experience, objectives, and site characteristics will
dictate the sampling strategy.

During a site investigation, sampling stations should
be arranged to distinguish spatial trends in airborne
asbestos concentrations. Sampling schedules should
be fashioned to establish temporal trends. The
sampling strategy typically requires that the
concentration of asbestos at the source (worst case) or
area of concern (downwind), crosswind, as well as

- background (upwind) contributions be quantified. See

Table 1 (Appendix A) for US. EPA/ERT
recommended sampling set up for ambient air. Indoor
asbestos sampling requires a different type of strategy
which is identified in Table 2 (Appendix A). It is
important to establish background levels of
contaminants in order to develop a reference point
from which to evaluate the source data. Field blanks
and lot blanks can be utilized to determine other

sources.

Much information can be derived from each analytical
method previously mentioned. Each analytical
method has specific sampling requirements and
produce results which may or may not be applicable
to a specific sampling effort. The site sampling

objectives should be carefully identified so as to select
the most appropriate analytical method. Additionally,
some preparation (i.e., lot blanks results) prior to site
sampling may be required, these requirements are
specified in the analytical methods.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

3.1  Sample Preservation

No preservation is required for asbestos samples.

3.2 Sample Handling, Container and
Storage Procedures -

1 Place a sample label on the cassette
indicating a unique sampling number. Do
not put sampling cassettes in shirt or coat

. pockets as the filter can pick up fibers. The
“  original cassette box is used to hold the
samples.

2. Wrap the cassette individually in a plastic
sample bag. Each bag should be marked
indicating sample identification number, total
volume, and date.

3. The wrapped sampling cassettes should be
placed upright in a rigid container so that the
cassette cap is on top and cassette base is on
bottom. Use enough packing material to
prevent jostling or damage. Do not use
vermiculite as packing material for samples.
If possible, hand carry to lab.

4. Provide appropriate documentation with
samples (i.e., chain of custody and requested
analytical methodology).

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS

Flow rates exceeding 16 liters/minute (L/min) which
could result in filter destruction due to (a) failure of its
physical support under force from the increased
pressure drop; (b) leakage of air around the filter
mount so that the filter is bypassed, or (¢) damage to
the asbestos structures due to increased impact
velocities.



4.1 U.S.EPA's Superfund Method

4.1.1 Direct-transfer TEM Specimen
Preparation Methods

Direct-Transfer TEM specimen preparation methods
have the following significant interferences:

. The achievable detection limit is restricted
by the particulate density on the filter, which
in turn is controlled by the sampled air
volume and the total suspended particulate
concentration in the atmosphere being
sampled.

. The precision of the result is dependent on _
the uniformity of the deposit of asbestos
structures on the sample collection filter.

. Air samples must be collected so that they
have particulate and fiber loadings within
narrow ranges. If too high a particulate
loading occurs on the filter, it is not possible
to prepare satisfactory TEM specimens by a
direct-transfer method. If too high a fiber
loading occurs on the filter, even if
satisfactory TEM specimens can be prepared,
accurate fiber counting will not be possible.

4.1.2 Indirect TEM Specimen Preparation
Methods .

Indirect TEM specimen preparation methods have the

following interferences:

4

. The size distribution of asbestos structures is
modified.
. There is increased opportunity for fiber loss

or introduction of extraneous contamination,

. When sample collection filters are ashed, any
- fiber contamination in the filter medium is
concentrated on the TEM specimen grid.

It can be argued that direct methods yield an under-
estimate of the asbestos structure concentration
because many of the asbestos fibers present are
concealed by other particulate material with which
they are associated. Conversely, indirect methods can
be considered to yield an aover-estimate because some
types of complex asbestos structures disintegrate

during the preparation, resulting in an increase in the
numbers of structures counted.

4,2 U.S. EPA's Modified Yamate
Method for TEM

High concentrations of background dust interfere with
fiber identification.

4.3 NIOSH Method for TEM

Other amphibole particles that have aspect ratios
greater than 3:1 and elemental compositions similar to
the asbestos minerals may interfere in the TEM
analysis. Some non-amphibole minerals may give
electron diffraction patterns similar to amphiboles.
High concentrations of background dust interfere with
fiber identification.

4.4  NIOSH Method for PCM

PCM cannot distinguish asbestos from non-asbestos
fibers; therefore, all particles meeting the counting
criteria are counted as total asbestos fibers. Fiber less
than 0.25 um in length will not be detected by this
method. High levels of non-fibrous dust particles may
obscure fibers in the field of view and increase the
detection limit.

50 EQUIPMENT/MATERIALS

5.1 Sampling Pump

The constant flow or critical orifice controlled
sampling pump should be capable of a flow-rate and
pumping time sufficient to achieve the desired volume
of air samipled. -

The lower flow personal sampling pumps generally
provide a flow rate of 20 cubic centimeters/minute
(cc/min) to 4 L/min. These pumps are usually battery
powered. High flow pumps are utilized when flow
rates between 2 L/min to 20 L/min are required. High
flow pumps are used for short sampling periods so as
to obtain the desired sample volume. High flow
pumps usually run on AC power and can be plugged
into a nearby outlet. If an outlet is not available then
a generator should be obtained. The generator should
be positioned downwind from the sampling pump.
Additional voltage may be required if more than one
pump is plugged into the same generator. Several



electrical extension cords may be required if sampling
locations are remote.

The recommended volume for the Superfund method
(Phase [) requires approximately 20 hours to collect.
Such pumps typically draw 6 amps at full power so
that 2 lead/acid batteries should provide sufficient
power to collect a full sample. The use of line
voltage, where available, eliminates the difficulties
associated with transporting stored electrical energy.

A stand should be used to hold the filter cassette at the
desired height for sampling and the filter cassette shall
be isolated from the vibrations of the pump.

5.2 Filter Cassette

The cassettes are purchased with the required filters in ™
position, or can be assembled in a laminar flow hood
or clean area. When the filters are in position, a
shrink cellulose band or adhesive tape should be
applied to cassette joints to prevent air leakage.

5.2.1 TEM Cassette Requirements

Commercially available field monitors, comprising
25 mm diameter three-piece cassettes, with
conductive extension cowls shall be used for sample
collection. The cassette must be new and not
previously used. The cassette shall be loaded with an
MCE fiiter of pore size 0.45 pm, and supplied from a
lot number which has been qualified as low
background for asbestos determination. The cowls
should be constructed of electrically conducting
material to minimize electrostatic effects. The filter
shall be backed by a 5 um pore size MCE filter
(Figure 1, Appendix B).

5.2.2 PCM Cassette Requirements

NIOSH Method 7400, PCM involves using a 0.8 to
1.2 pm mixed cellulose ester membrane, 25 mm
diameter, 50 mm conductive cowl on cassette (Figure
2, Appendix B). Some labs are able to perform PCM
and TEM analysis on the same filter; however, this
should be discussed with the laboratory prior to

sampling.
5.3  Other Equipment

. [nert tubing with glass cyclone and hose barb
. Whirlbags (plastic bags) for cassettes

Tools - small screw drivers

. Container - to keep samples upright

. Generator or electrical outlet (may not be
required)

. Extension cords (may not be required)

. Multiple plug outlet

Sample labels
Air data sheets
Chain of Custody records

6.0 REAGENTS

Reagents are not required for the preservation of
asbestos samples.

7.0 PROCEDURES

7.1 Air Volumes and Flow Rates

Sampling volumes are determined on the basis of how
many fibers need to be collected for reliable
measurements. Therefore, one must estimate how
many airbomne fibers may be in the sampling location.

Since the concentration of airborne aerosol
contaminants will have some effect on the sample, the
following is a suggested criteria to assist in selecting
a flow rate based on real-time aerosol monitor (RAM)
readings in milligrams/cubic meter (mg/m’).

Conceptration  Flow Rate
» Low RAM readings:  <6.0 mg/m*> 11-15. L/min
+ Medium RAM readings:>6.0 mg/m, 7.5 L/min
» High RAM readings: >10. mg/m’ 2.5 L/min

In practice, pumps that are available for environmental
sampling at remote locations operate under a
maximum load of approximately 12 L/min.

7.1.1 U.S. EPA's Superfund Method

The Superfund Method incorporates an indirect
preparation procedure to provide flexibility in the
amount of deposit that be can be tolerated on the
sample filter and to allow for the selective
concentration of asbestos prior to analysis. To
minimize contributions to background contamination
from asbestos present in the plastic matrices of
membrane filters while allowing for sufficient
quantities of asbestos to be collected, this method also
requires the collection of a larger volume of air per
unit area of filter than has traditionally been collected



for asbestos analysis. Due to the need to collect large
volumes of air, higher sampling flow rates are
recommended in this method than have generally been
employed for asbestos sampling in the past. As an
alternative, samples may be collected over longer time
intervals, However, this restricts the flexibility
required to allow samples to be collected while
uniform meteorological conditions prevail.

The sampling rate and the period of sampling should
be selected to yield as high a sampled volume as
possible, which will minimize the influence of filter
contamination. Wherever possible, a volume of 15
cubic meters (15,000 L) shall be sampled for those
samples intended for analysis only by the indirect
TEM preparation method (Phase | samples). For
those samples to be prepared by both the indirect and -
the direct specimen preparation methods (Phase 2
samples), the volumes must be adjusted so as to
provide a suitably-loaded filter for the direct TEM
preparation method. One option is to collect filters at
several loadings to bracket the estimated optimum
loading for a particular site. Such filters can be
screened in the laboratory so that only those filters
closest to optimal loading are analyzed. It has been
found that the volume cannot normally exceed 5 cubic
meters (5000 L) in an urban or agricultural area, and
10 cubic meters (10,000 L) in a rural area for samples
collected on a 25 mm filter and prepared by a direct-
transfer technique.

An upper limit to the range of acceptable flow rates
for this method is 15 L/min. At many locations, wind
patterns exhibit strong diurnal variations. Therefore,
intermittent sampling (sampling over a fixed time
interva) repeated over several days) may be necessary
to accumulate 20 hours of sampling time over constant
wind conditions. Other sampling objectives also may
necessitate intermittent sampling. The objective is to
design a sampling schedule so that samples are
collected under uniform conditions throughout the
sampling interval. This method provides for such
options. Air volumes collected on Phase [ samples
are maximized (<16 L/min). Air volumes collected
on Phase 2 samples are limited to provide optimum
loading for filters to be prepared by a direct-transfer
procedure.

7.1.2 U.S. EPA's Modified Yamate
Method for TEM

U.S. EPA's TEM method requires a minimum volume

of 560 L and a maximum volume of 3,800 L in order
to obtain an analytical sensitivity of 0.005
structures/cc. The optimal volume for TEM is 1200
L to 1800 L. These volumes are determined using a
200 mesh EM grid opening with a 25-mm filter
cassette. Changes in volume would be necessary if a
37-mm filter cassette is used since the effective area
of 2 25 mm (385 sq mm) and 37 mm (855 sq m)
differ.

7.1.3 NIOSH Method for TEM and PCM

The minimum recommended volume for TEM and
PCM is 400 L at 0.1 fiber/cc. Sampling time is
adjusted to obtain optimum fiber loading on the filter.
A sampling rate of 1 to 4 L/min for eight hours (700
to 2800 L) is appropriate in non-dusty atmospheres
containing 0.1 fiber/cc. Dusty atmospheres i.e., areas
with high levels of asbestos, require smaller sample
volumes (<400 L) to obtain countable samples.

In such cases, take short, consecutive samples and
average the results over the total collection time. For
documenting episodic exposures, use high flow rates
(7 to 16 L/min) over shorter sampling times. In
relatively clean atmospheres where. targeted fiber
concentrations are much less than 0.1 fiber/cc, use
larger sample volumes (3,000 to 10,000 L) to achieve
quantifiable loadings. Take care, however, not to
overload the filter with background dust. If > 50% of
the filter surface is covered with particles, the filter
may be too overloaded to count and will bias the
measured fiber concentration. Do not exceed 0.5 mg
total dust loading on the filter.

" 7.2 " Calibration Procedures

In order to determine if a sampling pump is measuring
the flow rate or volume of air correctly, it is necessary
to calibrate the instrument. Sampling pumps should
be calibrated immediately before and after each use.
Preliminary calibration should be conducted using a
primary calibrator such as a soap bubble type
calibrator, (e.g., a Buck Calibrator, Gilibrator, or
equivalent primary calibrator) with a representative
filter cassette installed between the pump and the
calibrator. The representative sampling cassette can
be reused for calibrating other pumps that will be used
for asbestos sampling. The same cassette lot used for
sampling should also be used for the calibration. A
sticker should be affixed to the outside of the
extension cowl marked "Calibration Cassette.”
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A rotameter can be used provided it has been recently
precalibrated with a primary calibrator.  Three
separate constant flow calibration readings should be
obtained both before sampling and after sampling.
Should the flow rate change by more than 5% during
the sampling period, the average of the pre- and post-
calibration rates will be used to calculate the total
sample volume. The sampling pump used shall
provide a non-fluctuating air-flow through the filter,
and shall maintain the initial volume flow-rate to
within £ 10% throughout the sampling period. The
mean value of these flow-rate measurements shall be
used to calculate the total air volume sampied. A
constant flow or critical orifice controlled pump meets
these requirements. If at any time the measurement
indicates that the flow-rate has decreased by more
than 30%, the sampling shall be terminated. Flexible
tubing is used to connect the filter cassette to the-
sampling pump.Sampling pumps can be calibrated
prior to coming on-site so that time is saved when
performing on-site calibration.

7.2.1 Calibrating a Personal Sampling
Pump with an Electronic Calibrator

1. See Manufacturer's manual for operational
instructions.
2. Set up the calibration train as shown in

(Figure 3, Appendix B) using a sampling
pump, electronic calibrator, and a
representative filter cassette. The same lot
sampling cassette used for sampling should
also be used for calibrating,

3. To set up the calibration train, attach one end
* of the PVC tubing (approx. 2 foot) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the

cassette cap to the electronic calibrator.

4. Turn the electronic calibrator and sampling
pump on. Create a bubble at the bottom of
the flow chamber by pressing the bubble
initiate button. The bubble should rise to the
top of the flow chamber. After the bubble
runs its course, the flow rate is shown on the
LED display.

5. Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

2

7.2.2

7.2.3

Perform the calibration three times until the
desired flow rate of = 5% is attained.

Calibrating a Rotameter with an
Electronic Calibrator

See manufacturer's manual for operational
instructions.

Set up the calibration train as shown in
(Figure 4, Appendix B) using a sampling
pump, rotameter, and electronic calibrator.

Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6°
vertical.

Turn the electronic calibrator and sampling
pump on.

Create a bubble at the bottom of the flow
chamber by pressing the bubble initiate
button. The bubble should rise to the top of

. the flow chamber. After the bubble runs its

course, the flow rate is shown on the LED
display.

Tum the flow adjust screw or knob on the
pump until the desired flow rate is attained.

Record the electronic calibrator flow rate
reading and the cormresponding rotameter
reading. Indicate these values on the
rotameter (sticker). The rotameter should be
able to work within the desired flow range.
Readings can also be calibrated for 10 cm®
increments for Low Flow rotameters, 500
cm’ increments for medium flow rotameters
and 1 liter increments for high flow
rotameters.

Perform the calibration three times until the
desired flow rate of + 5% is attained. Once
on site, a secondary calibrator, i.e., rotameter
may be used to calibrate sampling pumps.

Calibrating a Personal Sampling
Pump with a Rotameter

See manufacturer’s manual for Rotameter's
Operational [nstructions.



7.3.

Set up the calibration train as shown in
(Figure S, Appendix B) using a rotameter,
sampling pump, and a representative
sampling cassette.

To set up the calibration train, attach one end
of the PVC tubing (approx. 2 ft) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the rotameter.

Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6°
vertical.

Tum the sampling pump on.

Turn the flow adjust screw (or knob) on the
personal sampling pump until the float ball
on the rotameter is lined up with the
precalibrated flow rate value. A sticker on
the rotameter should indicate this value,

A verification of calibration is generally

performed on-site in the clean zone
immediately prior to the sampling.

Meteorology

It is recommended that a meteorological station be
established. If possible, sample after two to three
days of dry weather and when the wind conditions are
at 10 mph or greater. Record wind speed, wind
direction, temperature, and pressure in a field logbook.
Wind direction is particularly important when
monitoring for asbestos downwind from a fixed

source.
7.4
7.4.1

1.

Ambient Sampling Procedures
Pre-site Sampling Preparation

Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and
supplies needed.

Obtain necessary sampling equipment and
ensure it is in working order and fully

charged (if necessary).

7.4.2

Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety plan.

Once on-site the calibration is performed in
the clean zone. The calibration procedures
are listed in Section 7.2.

After calibrating the sampling pump,
mobilize to the sampling location.

Site Sampling

To set up the sampling train, attach the air
intake hose to the cassette base. Remove the
cassette cap (Figure 6 and 7, Appendix B).
The cassette should be positioned downward,
perpendicular to the wind

If AC or DC electricity is required then turn
it on. If used, the generator should be placed
10 R. downwind from the sampling pump.

Record the following in a field logbook:
date, time, location, sample identification
number, pump number, flow rate, and
cumulative time.

Turn the pump on. Should intermittent
sampling be required, sampling filters must
be covered between active periods of
sampling. To cover the sample filter: tumn
the cassette to face upward, place the
cassette cap on the cassette, remove the inlet
plug from the cassette cap, attach a rotameter
to the inlet opening of the cassette cap to
measure the flow rate, turn off the sampling
pump, place the inlet plug into the inlet
opening on the cassette cap. To resume
sampling: remove the inlet plug, turn on the
sampling pump, attach a rotameter to
measure the flow rate, remove the cassette
cap, replace the inlet plug in the cassette cap
and invert the cassette, face downward and
perpendicular to the wind.

Check the pump at sampling midpoint if
sampling is longer than 4 hours. The
generators may need to be regased depending
on tank size. If a filter darkens in appearance
or if loose dust is seen in the filter, a second
sample should be started.
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6. At the end of the sampling period, orient the
cassette up, turn the pump off. .

7. Check the flow rate as shown in Section
7.2.3. When sampling open-faced, the
sampling cap should be replaced before post
calibrating. Use the same cassette used for
sampling for post calibration (increase
dust/fiber loading may have altered the flow

rate.
8. Record the post flow rate.
9. Record the cumulative time or run.
10. Remove the ‘tubing from the sampling

cassette. Still holding the cassette upright,
replace the inlet plug on the cassette cap and”
the outlet plug on the cassette base.

7.4.3. Post Site Sampling

1. Follow handling procedures in Section 3.2,
steps 1-4.
2. Obtain an electronic or hard copy of

meteorological data which occurred during
the sampling event. Record weather: wind
speed, ambient temperature, wind direction,
and precipitation. Obtaining weather data
several days prior to the sampling event can
also be useful. :

7.5 Indoor Sampling Procedures

PCM analysis is used for indoor air samples. When
analysis shows total fiber count above the OSHA
action level 0.1 f/cc then TEM (U.S. EPA's Modified
Yamate Method) is used to identify asbestos from
non-asbestos fibers.

Sampling pumps should be placed four to five feet
above ground level away from obstructions that may
influence air flow. The pump can be placed on a table
or counter. Refer to Table 2 (Appendix A) for a
summary of indoor sampling locations and rationale
for selection.

Indoor sampling utilizes high flow rates to increased
sample volumes (2000 L for PCM and 2800 to 4200 L
for TEM) in order to obtain lower detection limits
below the standard, (i.e., 0.0] ficc or lower [PCM]

and 0.005 structures/cc or lower [TEM)).
7.5.1 Aggressive Sampling Procedures

Sampling equipment at fixed locations may fail to
detect the presence of asbestos fibers. Due to limited
air movement, many fibers may settle out of the air
onto the floor and other surfaces and may not be
captured on the filter. In the past, an 8-hour sampling
period was recommended to cover various air
circulation conditions. A quicker and more effective
way to capture asbestos fibers is to circulate the air
artificially so that the fibers remain airborne during
sampling. The results from this sampling option
typifies worst case condition. This is referred to as
aggressive air sampling for asbestos. Refer to Table 2
for sample station locations.

1. Before starting the sampling pumps, direct
forced air (such as a l-horsepower leaf
blower or large fan) against walls, ceilings,
floors, ledges, and other surfaces in the room
to initially dislodge fibers from surfaces.
This should take at least 5 minutes per 1000
sq. ft. of floor.

2. Place a 20-inch fan in the center of the room.
(Use one fan per 10,000 cubic feet of room
space.) Place the fan on slow speed and
point it toward the ceiling.

3. Follow procedures in Section 7.4.1 and 7.4.2
(Tum off the pump and then the fan(s) when
sampling is complete.).

4, Follow handling procedures in Section 3.2,
steps 1-4.

8.0 CALCULATIONS

The sample volume is calculated from the average
flow rate of the pump multiplied by the number of
minutes the pump was running (volume = flow rate X
time in minutes). The sample volume should be
submitted to the laboratory and identified on the chain
of custody for each sample (zero for lot, field and trip

blanks).

The concentration result is calculated using the
sample volume and the numbers of asbestos structures
reported after the application of the cluster and matrix

counting criteria.



9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Follow all QA/QC requirements from the laboratories
as well as the analytical methods.

9.1 TEM Requirements

1. Examine lot blanks to determine the
background asbestos structure concentration.

2. Examine field blanks to determine whether
there is contamination by extraneous
asbestos  structures during specimen
preparation.

3. Examine of laboratory blanks to determine if
" contamination is being introduced during
critical phases of the laboratory program.

4. To determine if the laboratory can
satisfactorily analyze samples of known
asbestos structure concentrations, reference
filters shall be examined. Reference filters
should be maintained as part of the
laboratory's Quality Assurance program.

5. To minimize subjective effects, some
specimens should be recounted by a different
microscopist.

6. Asbestos laboratories shall be accredited by

the National Voluntary Laboratory
Accreditation Program.

7. ' Atthis time, performance evaluation samples
for asbestos in air are not available for
Removal Program Activities.

9.2 PCM Requirements

1. Examine reference slides of known
concentration to determine the analyst's
ability to satisfactorily count fibers.
Reference slides should be maintained as
part of the laboratory's quality assurance
program.

2. Examine field blanks to determine if there is
contamination by extrancous structures
during sample handling.

3. Some samples should be relabeled then

submitted for counting by the same analyst to
determine possible bias by the analyst.

4, Participation in a proficiency testing program

such as the AIHA-NIOSH nproficiency
analytical testing (PAT) program.

10.0 DATA VALIDATION

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results
accordingly with the project's data quality objectives.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures. More specifically, when entering
an unknown situation involving asbestos, a powered
air purifying respirator (PAPR) (full face-piece) is
necessary in conjunction with HEPA filter cartridges.
See applicable regulations for action level, PEL, TLV,
etc. If previous sampling indicates asbestos
concentrations are below personal health and safety
levels, then Level D personal protection is adequate.
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@ Methodology for the Measurement of
Airborne Asbestos by Electron Microscopy,
EPA's Report No. 68-02-3266, 1984, G.
Yamate, S.C. Agarwal, and R. D. Gibbons.

» National Institute for Occupational Safety
and Health. NIOSH Manual of Analytical
Method. Third Edition. 1987.

@ U.S. Environmental Protection Agency.
Code of Federal Regulations 40 CFR 763.

July 1, 1987. Code of Federal Regulations

.40 CFR 763 Addendum. October 30, 1987.
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APPENDIX A

Tables

TABLE 1.

SAMPLE STATIONS FOR OUTDOOR SAMPLING

Sample Station
Location

Sample Numbers -

Rationale

Upwind/Background"

Collect 2 minimum of two simultaneous
upwind/background samples 30° apart
from the prevailing windlines. .-

Establishes background fiber levels.

Downwind

Deploy a minimum of 3 sampling stations
in a 180 degree arc downwind from the

source.

Indicates if asbestos is leaving the
site.

Site Representative
and/or Worst Case

Obtain one site representative sample
which shows average condition on-site or
obtain worst case sample (optional).

Verify and continually confirm and
document selection of proper levels
of worker protection.

- e '
oo oan ommar a n ae we o e

 More than one background station may be required if the asbestos originates from different sources.

[}
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APPENDIX A (Cont’d)

Tables

TABLE 2

SAMPLE STATIONS FOR INDOOR SAMPLING

Sample Station
Location

Sample Numbers

Rationale

Indoor Sampling

If a work site is a single room, disperse 5
samplers throughout the room.

If the work site contains up to 5 rooms§, place
at least one sampler in each room.

If the work site contains more than 5 rooms,
select a representative sample of the rooms.

Establishes representative samples
from a homogeneous area.

Upwind/Background

If outside sources are suspected,

deploy a minimum of two simultaneous
upwind/background samples 30° apart from
the prevailing windlines.

Establish whether indoor asbestos
concentrations are coming from an
outside source.

as

Worst Case

Obtain one worst case sample, i.e.,
aggressive sampling (optional).

Verify and continually confirm and
document selection of proper levels
of worker protection. :
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APPENDIX B

Figures

FIGURE 1. Transmission Electron Microscopy Filter Cassette
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APPENDIX B (Cont’d)

Figures

FIGURE 2. Phase Contrast Microscopy Filter Cassette
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APPENDIX B (Cont’d)
Figures

FIGURE 3. Calibrating a Personal Sampling Pump with a Bubble Meter
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APPENDIX B (Cont’d)

Figures

FIGURE 4. Calibrating a Rotameter with a Bubble Meter
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FIGURE 5. Calibrating a Sampling Pump with a Rotameter
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Figures

FIGURE 6. Personal Sampling Train for Asbestos
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Figures

FIGURE 7. High Flow Sampling Train for Asbestos
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Appendix B

ASTM Standard 5755-95
Standard Test Method for Microvacuum Sampling and Indirect
Analysis of Dust by Transmission Electron Microscopy for Asbestos
Structure Number Concentrations
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45“9 Designation: D 5755 - 95

Standard Test Method for

AMEMICAN SOQETY FOR TESTING ANO MATERIALS
. 1918 Race SL Phiaceioine, Py 18103
Aepsintad vam the Anrual Book of ASTM Standards, Copyrigrs ABTM
it naz lgtued @ he curent Combined indax. wdl appeass in 1 nast edlion,

Microvacuum Sampling and Indirect Analysis of Dust by
Transmission Electron chroscopy for Asbestos Structure

Number Concentrat:ons

‘This standard is issued undsr the fixed dengnation DS?iS.mnmmmdhwmeumdnmamdhmmmd
ariginal adoptian or. mth:mofmnon.d\cyurefhnmhnnmbammaamdaumcyarcfhnwA

supencript epsilon (¢) indicates an editorial change since the lasg revision or renpgproval,

1. Scope

J.1 This test method covers a procedure: to (a) xdcnufy
asbestos in dust and (b) provide an estimate of the concen-
tration of asbestas in the sampled dust reported as the
auniber of asbestas structures per unit area of sampied

surface.

f.1.1 If an estimate of the asbestos mass is 10 be deter- °

mined, the user is referred 1o Test Method D 5756,

1.2 This test method describes the equipment and proce-
dures necessary for sampling, by a micrgvacuum technique,
non-airborne dust for levels of asbestos structures. The
non-airborne sample is collected inside a standard fiter
membrane cassette from the sampling of a sucface area for
dust which may contain ashestos.

{.2.1 This procedure uses a microvacuunting samphng
technique, The collection efficiency of this technique is
unknown 'and will vary among substrates. Propertics influ-
encing collection efficiency inciude surface texture, adhesive-
ness, electrostatic properties and other (actors.

1.3 Asbestos identified by transmission clectron micros-
capy (TEM) is based on morphology, selected arca electron
diffraction (SAED), and encrgy dispersive - X‘my -analysis
(EDXA). Some information about" structure snc is also
determined,

(.4 This test method is genera!ly applicable for an esti-.
mate of the concentration of asbestos structures starting from

. approximately 1000 asbestos structures per square ccnn- .

metre,
1.4.) The procedure outlined in this test method empiay

an indirect sample gn:paranon technique. It is intended (o
disperse aggregated asbestos into fandampental fitwils, fiber
bundles, clusters, or matrices that can be more accurately
quantified by transmission electron microscopy. However, as
with all indirect sample preparation techniques, the asbestos
observed for quantification may not represent .the physical
form of the asbestos as sampled. Mare specifically, the
procedure described neither creates nor destroys asbestos,
but it may alter the physical form of the mineral fibers.

1.5 The values stated in SI units are to be regarded as the

standard. The values given in pareatheses are for informa-
tion only.

1.6 This standard does not purport to address all of the
Safety concerns, if any, associated with its use. It is the

' This test method is under the junisdiction of ASTM Committes D-22 on
Sampling and Aoalysis of Atmospheres and i3 the dicect respaasbility of
Subcommittee 022.07 on Sampling and Analysis o Asbestos

Curresk edision agproved August 15, (993, Published Octader (995,

re.rpombllay of the user of this :tarzdard 1o establish appro-
priate safety and heaitk practices and determine the app/lm-
bility of regulatory limitations prior (o use.

2. Referenced Documnents

2} ASTM Standards:

D 1193 Specification for Reagent Water?

D 1739 Test Method far the Callection and Measurement
of Dustfall (Settleabie Particulate Matter)®

D 3195 Practice for Rotameter Calibration?

. D 3670 Guide for Determination of Precision and Bias of

Methods of Committes D-222

D 5756 Test Method for Microvacuam Sampling and
Indirect ‘Analysis of Dust by Transmission Electron
Microscopy for Asbestos Mass Concentration?

3. Terminology

3.1 Definttions:
il a:bat:fotm—aspeual type of fibrous habmn which
the fibers are separable into thinner fibers and uitimately

into fibrils. This habit accounts for greater lexibility and

" higher teasile strength than other habits of the same mineral.

For more information on asbestiform mmcralogy, se= Refs
(1) (2yand B).-

312 mbmos—acnﬂncﬁvetcrmthaldmibuagxﬂupof
naturally occurring, inorganic, highly ﬁbtous. silicate domi-
pated minerals, which are easily scparated into long. thin,
fHexible fibers when crushed or processed,

Dscussion—{ncluded in the deflnition are the asbestiform varictics
oft serpentine (chrysotile); nieheckito (crocidolite); grunerite (gruneste
asbestos); anthophyifite (anthophyilite asbestos); temolite (remolite
asbestos); and actinolite (actinolite asbestos). The amphibole mineral
mmdommdcﬁzdmdiummmwdﬂmoihln:m

tional Mineralogicat Association (3).
Asbestos Chemical Absrace Servics No$
Chrysodle 12001-29-5
Crocidalite 12004-18-%
Gruneritc Asbestos 12172-73.5
Aathophyllite Asbesios 77336-67-3
Tremolite Asbesios T7536-48-8
Actinclite Asbestos 77336-66-4

3.1.3 fibril—a single fiber that cannat be separated into

3 axanal lvok of ASTI4 Standards, Vol 11,01,

A Annual Boak of ASTM Sandards, Yol 11.03.

* The boidface numbers in parcatheses refer 10 the list of refeyences at the end
aof 1iis e method,

$ The non-usbattiform variations of the Is indicated in 5.1.3 have
diflerent Chemical Abutrucy Scrvics (CAS) numbders.
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smaller components without losing its fibrous properties aor
appearance, *

3.2 Descriptions of Terms .S’peaﬁc 0 Tiw Standard:

3.1 aspect ratio—the ratio of the Ieugm of a fibrous
particle to its average width.

3.2.2 bundle—a structure composed of three or more
fibers in a paralle! arrangement with the fibers closer than

. one fiber diameter to each ather, -

3.2.3 cluster—a structure with fibers in a random arrange-
ment such that all fibers are intermixed and no single fiber is’
isolated from the group; groupmgs of fibers must have more
thap two points touching.

3.2.4 debris—materials that arc of an amouat and size
(particles greater than | mm io diameter) that can be visually
identified as to their source,

325 dust—any material composed of particles in a size
range of <! mm and large enaugh o scttle by virtue of their
weight from the ambient air (sec definition for settleable
particulate maner in Test Method D 1739)

32.6 flber—a structure having 2 minimum length of 0.5

pm, an aspect ratio of 5:) or greater, and substanually

_parallel sides (4),

327 fibrous—aof a mincral composed of parallel, radi-

ating, or interlaced aggregates of fibers, from which the fibers

are sometimes separabie. That is, the crystalline aggregate
may be referred 10 as fibrous even if it is not composed of
separable fibers, but has that distinct appearance. The tesm
fibrous is used in a general minemlibgical way to describe
agaregates of grains that crystallize in a needlc-ﬁkg habit and

appear o be composed of fbers. Fibrous has a much more
* geacral meaning than asbestos. While it iy correct that all-

asbestas minerals are fibrous, not afl minerals having fibrous

habits are asbestos.
32.8 indirect preparation—a wethod in which a2 sample

passes through one or more intermediate steps prior to final
filtration.

329 matrix—a structure in whick one or more fibers, or .

fiber bundles that are touching, are attached 10, or partially
couczaled by a single particle or connected group of nons
ﬁhuupmda.mcxpmcdﬁbamuamcamcﬁkﬂ:

definition {see 3.2.5).
3.2.10 structures—a term that is used to categorize all the

types of asbestos particles which are recorded during the
analysis (such as fibers, bundles, clusters, and marices).
Final results of the test are always expressed in asbestos

structures per square centimetre,

. 4. Summazry of Test Method

4.1 The sample is collected by vacuuming a known
surface area with a standard 25 or 37 mm air sampling
casseile using a plastic lube that is attached 1o the inlet
arifice which acts as a nozzle. The sample is transferred from
inside the cassette to an aqueous solution of known volume.
Aliquats of the suspension arc then fitered through a
membrane. A section of the membrane is prepaced and
transferred to a TEM grid using the direct transfer method.
The asbestiform structures are identified, sized, and couated

TEM, using SAED and EDXA at a magnification of

by
15 000 to 20 000X.

5. Significance and Use

5.1 This microvacuum sampling and indirect analysis
metbad is used for the general testing of non-airborne dust
samples for asbestos, It is used to assist in the evaluation of
dust that may be found on surfaces in buildings such as
ceiling tiles, sheiving, electrical compouents, duct work,
capet, cic. This test method provides an index of the
muw:mncnofasbamsstmcm:mmthcdmperumtm
analyzed as derived from a quantitative TEM analysis, -

5.1 Thumme:boddnanotdscxﬂxpmcedumor
techniques required to evaluate the safety or babitability of
buildings with asbestas-conaining materials, or compliance
with federal, state, or local regulations or statutes. It is the
user’s responsibility to make thess determinations.

5.12 At present, a single direct relationship betwesn
asbestos-containing dust and potential human exposure docs
not exist. Accordingly, the user should consider these data in
rdanonstup to cthcr available information in their evalua-
tion. . ’
5.1 This test method uses the definition, settlesble partic.
ulate matérial, found in Test Method D 1739 as the defini-
tion of dust. This definition accepts all particles small
encugh to pass through a | mm (Na. 18) screen. Thus, 2
single, large asbestos contzining particle(s) (from the large
end of the particle size distribution) dispersed during sarapic
preparation may result in anomalously large asbestos con-
centration results in the TEM analyses of that sample. [t is,
therefore, recommended that multiple independent samples

- are secured from the same area, and a2 minimum of three

samples analyzed by the entire procedure,

6. Interferences

6.1 The fellowing minerals have properties (that is, chem-
ical or crystalline structure) which are very similar to
asbestos minerals and may interfer= with the analysis by
causing a false paositive ta be recorded’ during the test.
Therefore, literature references for these materials must be
raaintained in the labaratory far comparison to asbestos
mgnmlssothaxthcyarcnotmdcnnﬁedasasbams
minerals, .

§.1.1 Antigorite.

6.1.2 Palygorskite (Attapu/gzle}

6.1.3 Halloysite.

§.1.4 Pyroxeres.

6.1.5 Sepiclite.

6.1.6 Vermiculite scrolls.

§.1.7 Fibrous caic.

6.1.8 Homblende and other amphiboles other than those

fisted in 3.1.2,
6.2 Callecting any dust particies greater than [ mm in size

in this test method may cause an mtm‘erence and, therefore,
must be avoided,

7. Materials and Equipment
1.1 Purity of Rengenss—Reagent grade chemicals shall be

used inn all tests, Unless otherwise indicated, it is intended

that all reagents confarm to the specifications of the Com-
mitzs on Analytical Reagenrs of the American Chemical
Society, where such specifications are available. Other grades
may be used, provided it is first ascertained that the reagent
is of sufficiently high purity to permit its use without
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lessening the accuracy of the determination.

72 Transmission Electron Microscope (TEM), an 80
[20 ¥V TEM, capable of performing electron diffraction,
with 2 fluorescent screen inscribed with calibrated grada-
tions, is required. The TEM must be equipped with energy
dispersive X-ray spectrascopy (EDXA) and it must have 3
scanning transmission electron microscopy (STEM) attach-
ment or be capable of producing a spot size of less than 250
am in diameter in crossover.

13 Energy Dispersive X-ray System (EDXA).

7.4 High Vacuum Carbon Evaporator, with rotating stage.

15 High Efficiency Particudate Air (HEPA), filtered nega-
tive flow hood.

7.8 Exhaust or Fume Hood, -

1.7 Parsicleree Water (ASTM Type I, sce Specifiation

D 1193).

1.8 Glass Beakers (S0 mL),

7.9 Glass Sample Containers, with wide mouth screw cap
(200 mL) or equivalent scaiable container (height of the glass
sample container should be approximately 13 cm high by 6
cm wide).

7.10 Waterproof Markers.

7.11 Foresps (tweezers).
7.12 Ultrasonic Bath, 1able top model (100 W),

7.13 Graduated Pipenes (I, 5, 10 mL sizes), glass or

plastic.

7.14 Filter Fumnel, either 15 mm or 47 mm, glass or
dispasable. Filter funne! assembilies, either glass or disposable
plastic. and using either 2 23 mm or 47 mm diameter filter.

7.15 Side Arm Filter Flask, 1000 mL.

. .16 Mixed Cellulose Ester (MCE) Membrane Filters, 25
or 47 mm diameter, <0.22 um and 5 pm pore size.
"7.17 Polycarbonase (PC) Filters, 25 or 47 mm diameter,

=02 um pore size.
" 218 Starage Containers, for the 25 ar 47 mm filters (for

" archiving).

7.19 Glass Slides, approximately 76 by 25 mm in size.

7.20 Scalpel Blades, No. 10, or equivalent,

121 Cabinet-type Desiccator, or low wemperature drying
ovex,

722 Chloroform, reagent grade. Ragy

723 Acetone, reagent grade. -

124 Dimethylformamide (DMF).

125 Glacial Acetic Acid.

126 l-methyl.2-pyrrofidone.

1.27 Plasma Asher, low temperature,

7128 pH Paper.

2.29 Air Sampling Pump, low volume persanal-type, ca-
pable of achieving a flow rate of [ to 5 L/min.

7.30 Rotameter.

131 Air Sampling Cassettes, 25 mm or 37 mm, con-
taining 0.8 m or smaller pare size MCE or PC fites.

7.32 Cork Borer, T mm,
7.33 Non-Asbestos Mineral, references as cutlmd in 4.1,

* Ruoxemt Chumucals. American Chemicol Sudety Specficadons, Americas

Chemicl 3aciety, Washington, DC, For suggestioas oo (ne ietiny of reugents nat
ltwed by 1the Armerican Chemical Socicty, see Asalar Standards for Laborciory
Chenricnis. BDH Lid., Pocle, Dorset. U.X., and the U'nited States Pharmacopera
and Naiomai Formudary, U.S. Pharmaccutical Convenuoa. Ine. (USPC),

Rocivile, MD.

7.34 Asbestos Siandards, as outlined in 3.1.2.

1.35 Tygon’ Tubing, or equivaleat.

736 Small Vacuum Pump, that can maintain a pressure
of 92 kPa.

7.37 Pari Dishes, lame yass. apprcxxmate!y %0 mm in
diameter.

7.38 Jafle Washer, stainless steel or aluminum mesh -
screen, mmwmahudappmmaxdyﬁmmbymmm

m sz:.
1.39 Copper TEM Finder Grids, 200 mesh.

7.40 Carbon Evaporator Rods.

7.4%1 Lens Tissue
7.42 Ashless.Filter Paper Filters, 90 mm diamecter.

7.43 Guwnmed Paper Reinforcement Rings.

7.44 Wash Bontles, plastic,

7.45 Reagert Alcokol, HPLC Grade (Fisher A995 or
equivalent),

746 Opening Mesh Screem, plastic, 1.0 by 1.0 mm,
(Spectra-Mesh #146410 or equivalent),

1.47 Diffraction Grating Repilca. ..

8. Sampliog Procedure far Microvacunm Technique

8.1 For sampling asbestos-containing dust in either indoor
or outdoor environments, commercially available cassettes
must be used. Air monitoring cassettes containing 25 mum or
37 mm diameter mixed cellulose ester (MCE) or
polycarbanate (PC) filter membranes with a pore size less
than or equal to 0.8 pm are required (7.31). The number of
samples collected depends upon the specific circumstances of

the study.
8.2 Maintain a log of aﬁ pertinent samp{mg information

and sampling locations.

8.3 Sampling pumps.and flow uxdwamn shall be cali-
brated ungawuﬁedsxandardapparamsormmbly(sc
Practice D 3195 and 7.29).

8.4 Record all calibration mfonnanon (5).

8.5 Perform a leak check of the sampling system alench
sampling site by activating the pump (7.29) with the closed
sampling cassettz in line. Any air flow shows that a leak is
present that must be climinated before initiating the sam-
pliog operation.

8.6 Attach the sampling cassette to the sampling pump at
the outlet side of the casserte with plastic tubing (7.35). The
plastic tubing must be long enough in that the sample areas
can be reached without interference from the sampling

‘puwp. Attach a clean, approximately 25.4 mm long piccs of

plastic tubing (6.35 mm internal diameter) directly to the
inlet orifice. Use this piece of tubing as the sampling nozle,
Cut the sampling end of the tubing at a 45° angle zs
illustrared in Fig. [. The exact design of the nozzie is not
critical as Joog as some vacuwm break is provided to avoid
simply pushing the dust around on the surface with the

.nozlcmherthanvacunmmgumtom:mtc.nxc

internal diameter of the nazzle and flow rate of the pump
may vary as long as the air velocity is 100 (+10) cm/s. This
air velocity calculation is based on an internal sampling tube
diameter of 6.J5 mm at a flow rate of 2 L/min.

8.7 Measure and determine the sample area of interest. A

?Tygon is 3 registered imdemask of tha DuPoat Ca
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sample area of 100 cm? is vacuumed until there is oo visible
dust or particulates matter remaining, Perform a minioum
af twa arthogonal passes on the surface within 2 miqimum

Tt 1/47 DIAMETER
thainG

FIG. 1 Ezampie of the Tubing Nozzie

of 2 min of sampiing time. Avoid scraping or abrading the |

surface being sampled, (Do not sample any debris or dust
particles greater than 1 um in diameter (se= 4.2).) Smaller or
larger areas can be sampled, if needed. For example, some
surfaces of interest may have a smaller area than 100 cm3,
Less dusty surfaces may require vacuuming of larger areas,
Unlike air samples, the overloading of the casseties with dust
will not be a problem. As defined in 3.2.5, only dust shall be
collected for this analysis.

8.8 At the end of sample collection, invert the cassette so
that the nozzie inlet faces up before shutting off the power to
the pump. The nozzle is then sealed with a cassette end-plug
and the Qassette/nozzle taped or appropriately packaged to
prevent separation of the nozzle and cassette assembly. A
second aption i3 the removal of the nozzle from the cassette,
then plugging of the cassette and shipment of the nozzle (akso
plugged at both ends) sealed in a scparate closcable plastic
bag. A third option is placing the nozzle inside the cassette
for shipment. The nozzle is always saved and rinsed became

‘a2 significant percentage of the dust drawn from a lighty

loaded surface may adhere to the inside walls of the tubing.
8.9 Check that all samples are clearly labeled, that all dust.,
sampiing information sheets are completed, and that s~
pertinent information has been enclased, in accordance with
laboratory quality control practices, before tranafer of the
samples to the laboratory. Include an unused cassette and

nozzle as a field blank. .
8.10- Wipe off the exterior surface of the cassentes with

dis;;oable wet towels (haby wipes) prior to packaging for
shipment. A

9. Sample Shipment

9.1 Stip dust samples to an analytical laboratory in a
scaled container, but scparate from any bulk or air samples.
The cassettes must be tightly sealed and packed in a material
free of fibers or dust to minimize the potential for contami-
nation. Plastic “bubble pack™ ig probably the most appro-

priate materia) for this purpose.

10. Sample Preparacion
10.§ Under a negative flow HEPA hcod (7.3), mrcﬁ_x!ly

wet-wipe the exteriar of the cassctres to remove any possible

contamination before midng cassertes into a clean prepara-

-tion area.

10.2 Perform sample preparation in a clean facility that
has a separate work ares from both the bulk and air saxnplc
preparation areas. :

103 Initial specimen prcparanon shal} take place in a
clean HEPA filtered négative pressure hood to avoid any
possible contamination of the laboratory ar personael, or
bath, by the potentially large nomber of asbestos structures

- in an asbestos-comaining dust sample. Cleanliness of the

preparation area hoods is measured by the cumulative
process biank concentrations (sec Section 11),
10.4 All sample preparation steps 10.4.1 through 10.4.6

. shzll'takc place int the dust preparation ares inside a HEPA

hood.
10.4.1 Remove the upper plug (rom the sample cassette

and carefully introduce approximately 10 mL solution of a
50/50 mtxmn of particle-fres water and reagent alcohol intg
the cassetie using a plastic wash bottle (7.44), If the plugged
nozzle waslcﬁ antached 1o the cassette, then remove the plug
and introduce the water/alcohal- solution into the cassetee
through the tubing, and then remove the tubing, if" it is
visibly clean.

10.4.2 Replace the upper plug or the sampie cap and

lightly shake the dust suspension by hand for 3 &
10.4.3 Remove the eatire cap of the cassette and pour the

suspension through a 1.0 by 1.0 mm opening screen (7.46)
into a pre-cleaned 200 mL glass specimen bottle (7.9). All

" vigble traces of the sample contained in the cassette shal] be

rinsed through the screen into the specimen bottle with a
plastic wash botile containing the 50750 solution of particle-
free water and alcohol. Repeat this procedure two additional
times for a total of three washings, Next, riase the nozzle two
ordmumcsthmughmcmmmmcmmn bottle
with the 50750 mixture of water and #lcohcl. Typically, the
total amount of the 30/50 mixrure used in the rinse is 50 to
75 mL Discard the 1.0 by 1.0 mm screen apd bring.the

" volume of solution in the specimen bottle up to the 100 mL

mark on the side of the bottle with particle-free water only.

10.4.4 Adjust the pH of the suspension to'3 (o 4 using 2
10.0 % solution of acetic acid. Use pH paper for testing
Filter the suspension within 24 h 10 avoid problems associ-
ated with bacterial and fungal growth.’

1045 Use cither a disposable plastic filtration unit or a
glass filtering unit (7.14) for filtration of aliquots of the
suspeasion. The ability of an individual filtration umit to
produce 2 uniform distribution may be tested by the
filtration of a colored particulate suspension such as diluted
India jok (suspension of carbon biack).

10.4.5.1 If a disposable plastic filtration unit is used, then
unwrap a new dispasable plastic filter fuonel unit (either 25
or 47 mm diameter) and remove the tape around the base of
the funnel. Remove the funnel and discard the top filter
supplied with the apparatus, retining the coarse
polypropylene support pad in place. Assemble the unit with
the adapter and a property sized neaprene stopper, and

- snach the funnel to the 1000 mL side-arrn vacuum flask

(7.15), Place 2 5.0 um pore siza MCE (backing filter) on the
support pad. Wet it with a few mL of particle-free water and
place an MCE (7.16) or PC filter (0.2 pm pore size) (7.17)
on top of the backing filter. Apply a vacuum (7.36), ensaring
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that the filters are centered and pulled flat without air

- bubbles. Any irregularities on the filter surface requires the

discard of that filter. Afler the filter has been seated properly,
replace the funnel and reseal it with the tape. Return the
flask to atmosphesic pressure.

10.4.5.2 If a glass filtration unit is used, placea 3 um pore
size MCE (backing filter) on the glass frit surface, Wet the
filter with particle-fres water, and place an MCE or PC fiter

(s0.22 pm pore size) on top of the backing filter. Apply 2,

vacuum, ensunng that the filters are centered and pulled flat
without air bubblces. Replace the filters if any irreguiarities
are seen on the filter surface. Before Sitration of each set of
sample aliquots, prepare a blank filter by filtration of 50 mL
of particle-free water. If aliquots of the same sample are
filtered in order of increasing concentration, the glass filtra-
tion unit need not be washed hetween filtration. After
completion of the filtration, do not allow the fitration funnel
assembly to dry because contamination is then more difficult

to remove. Wash any residual suspension fom the Mitration .

assembly by holding it under a flow of water, then rub the
surfice with a clean paper towel soaked in a detergent
solution. Repeat the cleaning operation, and then rinse two
times in particle-fres water,

10.4.6 With the flask at atmosphenic pressure, add 20 mL
of particie-fres water into the fuanel. Cover the filter funnel
with its plastic cover if the disposable filtering unit is used,

10.4.7 Briefly hand shake (3 5) the capped bottle with the
sample suspension, then place it in a tabletop ultrasonic bath
(7.12) and sonicate for 3.0 min. Maiptain the water level in
the sanicator at the same height as the salutign in sampie
boule, The ultrasonic bath shall be calibrated as described in
20.3. The ultrasonic bath must be operated at equilibrium

temperature, After sonicating, return the sample bottle to the

work surface of the HEPA hood. Pn:pamuon steps 10.4.8
through {0.4.14 shail be carried out in.this hood.
10.4.3. Shakz the suspension lightly by band for 3 3, then

ldltrutfarZ.Ommtoaﬂow!axgcpamdawseulemlhc‘

bottom of the bottle or float to the surface, .
10.4.9 Estimate the amount of liquid 1o bewm.:dnwn o

produce an adequate filter preparation. Expericnce bas

shown that a light staining of the filter surface will yi

suitable preparation for analysis. Filter at least 1.0 mL, but
na more than haif the total volume. If after examination in

the TEM, the smallest volume measured (1.0 r_nl.) (7.1.3)

yields an overicaded sample, then perform additional serial
dilutions of the suspension. If it is estimated that less than
1.0 mL of solution has to be filtered because of the density of
the suspeasion, perform a serial dilution.

10.4.9.1 IF serial dilutions are required, repeat step 10.4.8
before the serial dilution portion is taken. Do not re-sonicate
the criginal solution or any serial dilutions. The recom-
mended procedure for a serial dilution is to mix {0 mL of the
sampie solution with 90 mL of particle-free water in 3 clean
sample bottle (o obtain a 1:10 serial diluton. Follow good
laboratory practices when performing dilutions,

10.4.10 Insent a new dispesable pipette halfway into the
sample suspension and withdraw a portion. Avoid pipetling
any of the large Joating or seitied particies. Uncover the filter
funne! and dispense the mixture from the pipeue into the

water in the funnel.

10.4.11 Apply vacuum to the flask and draw the mixure

through the filter.

10.4.]2 Discard the pipette,
10.4.13 Disassemble the filtering unit and carefuily re-

move the sample filter with nnetweam(T 1) P!ar.e the
compieted sample flter particle side up, into a

labd:_d. dispasable, plastic petri dish (7.48) or other simifar
container,

10.4.14 [n order to ensure thar an optimaily-loaded filter
uoumnd.xlummmdedmmmhcmedﬁnm
several different ahquots of the dust suspension. For this
series of filters, it is recommended that the volume of each .
aliquot of the ctiginal suspension be a factor of five higher
than the previous one. If the filters are prepared in order of
increasing aliquot voluroe, alf of the filters for one sample
can be prepared using one plastic disposable filtration unit,
or without cleaning of glass Ritration equipment between
individual filtration. Before withdrawal of each aliquot from
the sample, shake the ‘ spspension without additional
sonification and allow to rest for 2 min.

10.4.15.Thexe arc many practical methods for drying
MCE Glters. The following are two examples that can be used:
(1) dry MCE filters for at least 12 h (over desiceant) In an
airtight cabinettype deésiccator (7.21); (2) to shorten the
drying time (if desired), remove a plug of the damp filter and
attach it to a glass slide (7.19) as described in 12,12 and
{2.1.3. Placs the slide with a {ilter plug or filter plugs (up 1
eight plugs can be attached to one slide) on 2 bed of
desiccant, in the desiccator for | b,

10.4.16 PC filters do not- require lengthy drying before
pmparanon.bmshaﬂbeplaced in a desiccator for at least 3¢ -
min before preparation,

10.5 Pmnlmwmm&ommnmomofm )
dried filter using the appmpnzm direct transfer preparation

method. -

11, Blanks

11.1 Prepare sample blanks that mdndebothaproeas
blank (50 mL of particle-fres water) for each set of samples
analyzed and ope unused fiter from each new bax af sample
Glters (MCE or PC) used in the laboratory. If glass filtering
units are used, prepars and analyze a process blank each time
the filtering umit is cleancd. Blanks will be considered
contaminated, if after analysis, they are shown to contain
mare thag 53 asbestos structures per square millimetre, This
generally comresponds to three or four asbestos structures
found in ten grid openings. The squrce of the contamination
must be found before any further analysis can be performed.
Reject samples that were processed along with the contami-
mtedbhnbmdmmmmpbaﬂamcwumot‘m:

contamination is found,
112 Prepare ficld blanks which are included with sample

sei in the same maaner as the samples, 1o lest for contami-
aation during the sampling, shipping, handling, and prega-
raton sieps of the methed.

12. TEM Specimen Preparation of Mixed Cellulose Ester

(MCE) Fllters
Nore 1~-Usz of dther the acmtone or the dismethylformamide-

acéu’c acid method is acceptadie.
12,1 Acvtune Fusing Method:
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[21.1 Remove a section (a piug) from any quadrant of
the sample and blank filters. Sections can be removed from
the filters using a 7 mm cork berer (7.32). The cork borer
must be wet wiped after each time a section is removed.

12.1.2 Place the filter section {particle sids up) on a clean
microscope slide, Aflix the filter section to the slide with a
gummed page reinforcement (7.43), or other suitable means.
Label the slide with a glass scribing tool or permanent
marker (7.10).

12.1.3 Prepare a fusing dish from a glass petri disk (7.37)
and a metal screen bridge (7.38) with 2 pad of five to six
ashless paper filters (7.42) and place in the botom of the
petri dish (4). Place the screen bridge on top of the pad and
satumte the filter pads with acetone, Placs the slide on top of
the bridge in the petri dish and cover the dish. Wait

‘approximately 5 min for the sampie filter to fuse and:clear,

12.2 Dimethylformamide-Acatic Acid Method:

1221 Place a drop of clearing solution that consists of
35 % dimethylformamide (DMF), 15 % glacial acetic add,
and 50 % Type II water (v/v) ou a clean micyoscape dide.
Gauge the amount used so that the clearing solution just
saturates the filter section. )

§222 Carefully lay the filter segment, sample surface

upward, oa top of the soiution. Bring the filter and solution

together at an angle of about 20° 1o help exclude air bubbles,
Remove any excess clearing solution. ‘Place the slide in an
oven oron a hot plate, in a fume hood, at 63 to 70°C for 10
mimn.
12.3 Plasma ctching of the collapsed flter is required.
1230 The m(cmsccpe slide to which the collapsed filter
pieces are attached is placed in-a _plasma asher (7.27).
Because plasma ashers vary greatly in their pa-formznce,

' both from unit to unit and between different pasitions in the

asher chamber, it is difficult to specify the exact conditions
that must be used. Insufficient etching will result in a failure
ta expose embedded fibers, and too much etching may result
in the loss qf particles from the filter surface. To determine
the optimum time for ashing, place an unused 25 mm
diameter MCE Silter in the center of a glass microscope slide.
Position the slide approximately in the canter of the asher
chamber, Close the chamber aad cvacuate to a pressure of
approximately 40 Pa, while admitting oxygcn ta the chamber

not be used. Carbon rods (7.40) used for evaporators shall be
shupmedwﬁbamrbonmdshxmmcrmamkofabnun
mm in length and | mm in diameter. The rods are installed
in the evaporator in such 3 manner that ths points are
approximately 100 to 120 mm from the surface of the
microscope slide beld i the rotating device.

12.4.2 Place the glass slide holding the filters on the
rowation device, and evacuate the svaporatce chamber to a
vacuum of at least (3 MPa. Perform the evaporation in very
short bursts, separated by 3 to 4 s to allow the electrodes to

.cocl, An alternate method of evaparation is by using a siow

continuour applied current. An experienced analyst can
judge the thickness of the carboa flm to be applied. Conduct
tests on unused filters first. If the carbon film is. too thin,
large particles will be lost from the TEM specimen, and there
will be few complete and undamagedgdd apenings on the

specimen,

12.4\2.1 If the coating is too thick, it will lead to 2 TEM
image that is lacking in contrast, and the ability to ohtain
electron  diffraction patterns will ‘be compromised. The
carbon ftim shall be as thin as pessible and stil] remain intact

‘on most of thfe grid openings of the TEM specimen,

125 Preparation of the Jaffe Washer—The precise design
of the Jaffe washer is not considered important, so any onc of
the published designs may be used (7, 8). One such washer
consists of 2 simple stainless steel bridge contained in a glass
petri dish,

12.5.1 Place several picces of lens tissue (7.41) on the
smnlasmdbndge.'fhcmea:oflemmcshaﬂbelarge
enough to completely drape over the bridge and into the
solvent. In a fume hood, fill the peti dish with acetone (or
DMF) until the height of the solvexmsbroughtup'oconm
the underside of the metal bridge as illustrated in Fig. 2.

12,6 Placing the Specimens into the Jaffe Washer:

12.6.} Place the TEM grids (7.39) shiny side up on a picce

* of leas tissue or flter paper 30 that xndmdual gnds can be

casily picked up with tweezers. .

.12.6.2 Prepare three grids &amachnmplo.

12.6.2.1 Using acurved scaipel blade (7.20), excise at least :.
two square (3 mm by 3 mm) pieces of the carbon-coated -
MCE fiter from the glass slide.

12.6.22 P!aaethesquam ﬁl(crpa::arbon-mdeupou

ataraeof 8 to 20 cm’/mm. Adjust the tuning of the system 2=top of a TEM specimen gnd.

's0 that the inteasity of the plasma is maximized. Determine ™
the time required for complete oxidation of the filter. Adjust
the system parameters to achicve complete oxidation of the
flter in a period of approximately 15 min. For etching of
cou:psed filters, use these operating parameters for a period
of 8 min. For additional information on calibmuon, see the

USEPA Asbestas-Cartaining Materials in Schools (4) or

NIST/NVLAP Program Handbook for Airborne Ashestos

. Analfysis (6) documents.

12.3.2 Place the glass slide containing the cailapsed flters
into the low-temperature plasma asher, and erch the filter.

12.4 Carbon coating of the collapsed and etched filters is
required,

12.4.1 Carbon coating must be performed with a high-
vacuur coating unit (7.4), capable of less than 10~ torr (13
MPa) pressure Units that are based on evaparatioa of
carbon filaments in 3 vacuum generated only by an oil rotary
pump have not besn evaluated for this appiication and shall

12.6.2.3 Place the whole assembly (filter/grid) oo the
saturated-lens tissue in the Jaffe washer, .

Elactron microscape
specimans

Stainlans stesi mesh

Glass petrl dlan
bridge (50 mesh)

{100 mm £ 13 mm)

A1G. 2 Exampie of Design af Sofvent Washer (Jatfe Washer}
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12.6.2.4 Place the three TEM grid sample filter prepara-
tions on the same piece of lens tissue in the Jaffe washer,
12.6.2.5 Place the lid on the Jafle washer and allow the

system to stand for several hours.

12,7 Alternately, place the grids on a low level (pcm' dish
filled to the ‘& mark) DMF Jaile washer for 60 min. Add
enough solution of equal parts DMF/acetone to fill the
washer 10 the screen level. Remove the grids after 30 min if
they have cleared, that is, ail filter material has been removed

from the carbon film, as determined by inspection in the -

TEM,
128 Carcfully remove the grids from the Jaffe washer,

allowing the grids to dry befors placing them in x clean
marked grid box. - -
13. TEM Specimen Preparation of Polycarbonm rC)

Filter
13.1 Cover the surface of a clean microscope slide with

two strips of dauble-sided adhesive tape.

13.2 Cutasznpofﬂxcrpapawghﬂywmwummc,

width of the slide. Positian the fiiter paper strip on the c:ntcr

of the {ength of the slide.

13.3 Using a clean, curved scalpel blade, cut a strip ahbc
PC filter approximately 25 by 6 mm. Use a rocking motion
of the scalpel blade to avoid iearing the filter. Place the PC
strip particle side up on the slide perpendicular to the long
axis of the slide. The ends of the PC strip must contact the
double sided adhesive tape. Each slide can hold several PC
strips.. With a glass marker, label each PC strip with the

_ individual sampie number.

13.4 Carbon coat the PC. filter strips as discussed in

" 12.4.2, PC filters do not require etching.

Norg 2; Cantion—~Da not overheat the fiter sections whils carboa
coating, )
13.5 Prepare a Jalffe washer as described in 12.5, but fill
the washer with chloroform or 1-methyl-2-pyrralidonc to the

level of the screen.

tléUsngadcanwmdmlpdbudc.mthms.-

3.mm square filter pieces from each PC strip. Place the filter
squamarbons:dcupon the shiny side of 8 TEM grid. Pick
up the grid and filter section together and place them onthn_

lens tissue in the Jaffe washer.
13.7 Place the lid on the Jafle washer and rest theyudsm

place for at least 4 h. Best results are obtained with longer
wicking tmes, up to 12 b,

13.8 Carefully remove the grids from the Jaffe washer,
allowing the grds to dry before placing them ip a dean,
marked grid box.

14, Grid Opening Measurements
14.1 TEM. grids must have a known grid opening ares.

Determine this area as follows:

142 Measure at least 20 grid openings in each of 20
random 75 to 00 pm (200-mesh) copper grids for a total of

400 grid openings for every 1000 grids used, by placing the

20 grids on a glass slide and examining them under the
aptical microscope. Use a calibrated gradcule 10 mexsure the
average length and width of the 20 openings rom each of'the
individual grids. From the accumulated data, caiculate the

average grid opeaing area of the 400 qpazings.
14.3 Grid area measurements can alsa be made at the

TEM at a calibrared screen magnification of between 13 000
and 20 000X. Typically measure one grid opening for each
wdamned.Masummdopwnambothtbexmdy
directions and calculate the area.

14.4 Pre-calibrated TEM grids ave also accepiable for this

tesz method.

15, TEM Method A .

15.1 Microscope settings: 80 to 120 kV, 15000 1o
20 000X screen maggification for analysis (7.2),

152 Analyze two grids for cach sample. Anslyze one-half
of the sampie arez on one sample grid prepazation and the
remaining half on a second sampie grid prepamation. -

15.3 Determination of Specimen Suitability:

15.3.} Carefully load the TEM grid, carbon side facing up

(in the TEM column) with the grid bars cricated parailel/

perpendicular 10 the length of the specimen holder. Use a
hand [eas or loupe, if necessary, This procedure will line up
thegnd with the X and y transiation directions of the
microscope. fusert the specimen holder into the microscope.

1532 Santheenmmdubwmagmﬁnﬁon(mxw
1000X) to determine ity suitability- for high magnification

analysis ag specified in 15.3.3.
15.3.3 Grids are aweptnbl: for analysis if the following

canditions are met:
15.33.! The fraction ofgnd openings covcred by the

replica section is at least 50 %,
15.3.3.2 Relative to that section of the grid covered by the

mnmweMnof:myuopmpum

" than 50 %.

mls%zg Tbe fractional area of undissolved filter is Jess
an ) -

15334 Thcﬁacuonofg:dapmngswmhcvedappmgor
folded replica filra is less than 50 %.

15.3.3.5 At least 20 grid openings, that bave no dveriap-
ping or [olded replica. are less than 5'% covered with holes

zndhavelusmans%opaqmaxuduwmmpkmﬁlm
dissolntion,

15.4. Determination of Grid Opening Suitability:

15.4.1 If the grid mects acceptance criteria, choose a grid
openmsforanalyss&omvamumoﬂhzaﬂsamanhe
eatire grid is cepresented. Determine the suitability of each
individual grid opening prior to :heamlym.

15.4.2 The individual grxd opening must have less than
5 % holes over its area.

15.4.3 Grid openings must be less than 25 % covered with
particufate macter.

15.4.4 Grid openings must be uniformly loadad,

15.5 Observe and record the arientation of the grid at 80
to lSOX.onagxﬂmapreeotdahectalongwnhlhelowmn
oflhcgndopa:mgathmgrcmmmed far the analysis. If
indexed grids are used, a grid map is not required, but the
identifying coordipates of the grid square must be recorded.

16, Recording Data Rules

16.1 Recard on the count sheet any continugcus grouping
of particles in which an asbestos Gber i3 detected. Gasufy
asbestos structures as fibers, bundles, clusters, or matrices as
defined in 5.2,

162 Use the criteria for fiber, buadle, cluster, and matrix
ideatification, as deseribed in the USEPA Asbestos-Containing
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Materials in Schools document (4), Record, for each AHERA
structure identified, the length and width measurements.

16.3 Record NSD (No Structures Detected) when no
structures are detected in the grid opening

6.4 Identify structures classified as chrysotile identified
by cither electron diffraction or X-ray analysis (7.3) and
recorded on a count sheet. Verify at least ooe out of every ten
chrysotile structures by X-ray analysis.

16.5 Structures classified as amphiboles by X-ray analysis

and electron diffraction are recorded on the count sheet. For
more infarmation on identification, ses Yamate, et al, (7) or

Chatfield and Dillon (3).
16.6 Record a typical slectron diffraction pattern for each

- type of asbestos observed for each group of samples (or a.
minimum of every five samples) analyzed Record the

micrograph number on the count sheet. Record at least one
X-ray spectrum for.cach type of asbestos observed per
sample, Attach the print-outs to the back of the count shqet.

" If the X-ray spectrum is stored, record the file and disk

number on the count shest.

16.7 Counting Rules:
16.7.1 At a screen magnification of between 15000 and

20 000X evaluate the grids for the most concentrated sample
loading; reject the sample if it is estimated to contain more
than 50 asbestos structures per grid opening. Proceed to the

pext lower concentrated sample until a set of grids are .
- obtained that have less than 30 asbestos structures per grid

opcuing.

16.8 Analytical Sensitiviop—An analytical seasitivity of
approximately 1000 asbestos structures per square centi-
metre {caicuiated for the detecdon of z singie asbestos
structure) has been designed for this apalysis. This sensitivity
can be achieved by increasing the amouat of fiquid filtered,
increasing the number of grid openings amalyzed, or de-
creasing the size of the (inad filter., Oczsiauﬂy. due to high.

* particle roadmgs or high asbestos concentration, this analyt-
jcal scnsmmy cannot be practically achicved and stopping

rules apply.
189 Limit afDdeczian-Thc limit of detection for this

method is defined a1, at a minimum, the counting of four
ur-.

asbestos structures during the TEM analysis, If less than &
asbestos structures are counted during the analysis then
znalytical result which will be reported will be less than the
limit of detection and a “less than™ sign (<) will appear
before the number. All data shall be provided in the labo-
ratory report.

16.10 Siopping Rules:

16.10.1 The snalysis is stopped upon tite completion of
the grid square that achicves an analytical sensitivity of less
than J000 asbestos structures per square centimetre.

16,102 If an analytical sensitivity of 1000 asbestos struc-
tures per square centimetre cannot be achicved after ana-
Jyzing tzm grid openings then stop on grid opening No. 10-or
the grid openiog which contains the 100th asbestos structwre,
whichever comes first. A minimum of four grid squares shall

be analyzed for each sample.

16.10.2.1 If the analysis is stopped because of the 100th

structure rule, the engre grid square contining the 100th

structure mus be counted.
16.11 Afer analysis, remove the grids from the TEM, and

reploce them jin the appropriate grid storage holder.

‘ 17. Sample Storage

17.] The washed-out s:mple cassettes can be discarded
afier use.

172 Sample grids and unnsed filter sections (7.18) must
be stored for a minimum of one year.

18. Reporting

18.1 Report ‘the following information for each dust
sample analyzed:

18.1.1. Concentration in strm:tum/c:mz

18.1.2 The analytical sensitivity.

18.1.3 Types of asbestos present.

18.1.4 Number of asbestos stmr:tum counted.

18.1.5 Effective filtration arca.

18.1.6 Avmgcazccf!hc'!‘EMmdopcmngxﬂmtwcrc

counted. g
18.1.7 Number of grid openings examined.
18.1.8 Sample dilution used. .
18.1:9 Area of the surface ssmpled.
18.1.10- Listing of size data for each structure counted.
18.1.11 A copy of the TEM count sheet or a complete
kmgonhe wvdmummpleofawpmlmuntwu

shown in Appendix X1.
13.2 Determine the amount of asbestos in any accepted

sample using the following formula:
EFA % 100 mL x.#STR )
- a;m ’
GOx GOAX Vx SPL sructrsfem (1)
where:
#5TR = number of asbestos structures counted,
EF4 =d‘ecuveﬁlm'azuofmeﬁnalmpungﬁlter mm?,
GO = pumber of grid openings counted,
GOA = average grid opening area, mm?,
SPL = surface area sampled, cm?, and
V  =volume of sample filtered»in step 10.4.9, repre-
seating the actual volume taken from the original
100 mL suspension, mL. . L
19. Quality Contra}/Quality Assurance -

19.1 In general, the laboratory’s quality controf checks are
usdtavenﬁ'maxzsysmupu’fonmngmm;m
specifications regardiog accuracy and consistency. [a an
analytical laboratory, spiked or known quantitative samples
are normally used. However, due to the difficulties in
preparing Xnmown quantitative ' asbesios samples, routine
quality control testing focuses on re-analysis of samples
{duplicate recounts).

19.1,]1 Re-apalyze samples at a rate of Vio of the sample
sets {one out of every ten samples analyzed not including
iaboratory blanks). The re-analysis shall consist of a second
sample preparation obtained from the final flter. )

19.2 In addition, quality assurance programs must follow
the criteria shown in the USEPA Asbestos-Containing Mate-
rials in Schools document (4) and in the NIST/NVLAP
Program Handbook for Airbome Asbestos Analysis docu-
ment (6). These documents describe sample custody, samiple
preparation, blank checks for comtamination, calibratioa,
sample analysis, analyst qualifications, and tecinical (acili-

tes.
20. Calibrations
20.! Perform calibradons of the instrumentation on a
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regular basis, and retain these records in the laboratory, in

. accordance with the Jaboratory’s quality assurance program.

202 Record calibrations in a log book along with dates of
calibration and the attached backup decumentation.

20.3 A calibration list for the instrument is as follows:

203.1 TEM: -

20.3.1.} Check the alignment and the systems operation,
Refer 10 the TEM manufacturer’s operational manual for
deailed instructions, _

20.3.1.2 Calibrate the camera length of the TEM in clec-
tron diflraction (ED) operating mode before ED patterns of

- unknowa sampls are observed. Camera leogth can be mea-

sured by using a carbon coated grid on which a thin film of
gold has been sputtered or evaporated. A thin film of gold is
evapocated on the specimen TEM: grid to obmin' zone-axis
ED patterns superimposed with a ring pattern from the poly-
crystalline gold film, In practice, it is destrable to optimize
the thickness of the gold film so that only one or two sharp
rings arc obtained on the superimposed ED pattern. Thick
gold films will tend to mask weak diffraction spots from the
fibrous particles. Since the unknown d-spacings of most
interest in asbestos analysis are those which He closest to the
transmitted beam, multiple gold rings from thick films are
unnecessary. Alternatively, a gold standard specimen can be
used to obtain an average camera coastant calculated for that
particular instrument and can then be used for ED patterns
of unknowns taken duriag the carresponding period.

20.3.1.3 Perform magnification calibration at the fluores-
cent screen, This calibration must be performed at the
magnification used for structure counting. Calibration is
performed with a grating replica (7.47) (for cxzmplz. one
containing at feast 2160 lmes/mm)

(@) Define a ficld of view on the fluorescent screen. The
field of view must be measurable or previously inscribed with
a scale Or concentric circles (all scales should be metric).

{b) Frequency of calibration will depead oa the service

histary of the particular microscope.

(c) Check the calibration afier any rpaintenance of the.

rmaicrascope that involves adjustment of the power supply to
the lens or the high voltage system or the mechanical
disassembly of the electron optical column (apart ﬁ'om

filament exchange).

{d) The analyst must ensure that the grating rcphm is
plawd at the same distancs from the cbjective lens as the
specimen.

(e} For instruments that incorporate a cucentric tilting
specimren stage, all specimens and the grating replica must be
placed at the cucentric position.

20.3.1.4 The smallest spot size of the TEM must be
checked.

(a) At the crossover point, photograph the spot size at a
screen magnification of 15000 to 20 000X. An exposure

time of | s is usually a.dcquatc.
(4) The measured spot size must bc less than or equal to

© 250 nm.

20.4 EDXA:
20.4.1 The resolution and calibrativn of the EDXA must

be verified.

20.4.1.] Collect a standard EDXA Cu peak from the Cu

grid.
30.4.1.2 Compare the X-may cnergy versus channel

number for the Cu peak and be cenain that readings are

within =10 eV, .
20.4.2 Collect a standard E‘DXA of crocidolite asbestos

(NIST SRM 1866).
20.42.] The clemental analysis of the crocidolits must

resoive the Na peak.

20.4.3 Collect a standard EDXA of chrysotile ashesios.

204.3.1 ﬂmdcmcnmlmlymofchrysomcmmmolve
both Si and Mg on 2 single chrysotile fiber

20.5 Ultrasonic bath calibration shall be performed as
follows:

20.5.1 anlbcbathwatcrwalcvdequalwmehngh:ot
suspension in the glass sample container that will be used for
thedustanalyas.Opaaxcmcbaxhunnlmcwawm«mc

equilibrium temperature.
20.5.2 Place 100 mL of water {at appmumatdyZD'C) in

‘ anather 200-mL giass sample container, and record its

1emperature, )
20.5.3 Place the sample container in the water in the

tltrasonic bath (with the power turned off). After 60 s,

remove the glasy container and recard its tempeture.
20.5.4 Place lOOmLofwatcr(atappmmnatdyZO‘C) in

another 200-mL glass sample comama'. and record ns

temperature,
20.5.5 Place the sccond sample coatainer into the water in
the ultrasonic bath (with the power tmed on). After 60 s,
remove the glass container and record its temperature,
20.5.6 Caleulatz the rate of energy deposition into the
sample coptainer using the following formula:

R-4,‘185x.yx,x(¥"—l-ﬂ Q)
where: .
4!85=-Ioulcs/<=1,
=cmgyd=poanon,wans/m1.. ’
8, -mnaalmnxwxmmculwmdcbammm
" ating, °C,
8, -mmummmhtheulmmbazhopmng.

G

! -nmcnnmnds.ﬁos(lo.sjmzo.s.ﬂ,
v = specific heat of the liquid in the glass sample

container, 1.0 cal/g, and -

= density of the liquid in the glass sample container,

1.0 g/em’.
20.5.7 Adjust the operating conditions afthchmhsuthat
the rate of energy deposition is in the range of 0.08 w0 0.[2
MW/, as defined by this procedure,

s

21.- Precision and Blas

21.1 Precision—The precision of the procedure in this test
method is being determined usu:g round robin data from
participating laboratories.

21.2 Bias—Since there is no accepted refersnce material
suitable for determining the bias of the procedure in this test
method, bias has nat been determined (see Specification

D 3670).
Note 3—Rousd robin daw is under development and will be
preszaed a8 2 resexrch report

22. Keywords
22.1 asbestos; microvacuuming; settled dust; TEM
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APPENDIX
(Noamandatory Information)
. X1. DUST SAMPLE ANALYSIS
XL.! See Figs. XI.I'and X1.2 for the dust analysis = worksheet and the TEM count shest.

+ DUST SAMPLE ANALYSIS
Clent: Accelerating Voltage:
Sampla ID: - - indlcatad Mag: . KX
Job Number: ' Scraen Mag: ' KX
- Data Sampis Analyzed: - - Microscope: 1 2 3 4 5
Number of Openings/Grida Countad: I Filter Type:
Grid Acgapted, 600X Yes No * Filter Siza: .
Percant Loading: % Filter Pore Size (um):
Grid Box #1: Grid Opening: 1) um um
3 . x _ym
Analyst
Reviewer: Counting Rules: AHERA LEVEL Y

" Calculation Data:
Efective Filter Area In mm? : (EFA) .

Number of Grid Opsnings Countad: (GO)
Avderage Grid Opening Area In mm* (GOA)
Volume of sample Filtered in ml: v

Surface area Sampled in ecm% ¥8PL)

Number of Asbestos Structures Counted:”  (#STR)

* It the number of asbestos structures counted Is less than or aqual 1o 4, enter 4 structuras as.me limit of detection hera.

FORMULA FOR CALCULATION OF ASBESTOS STRUCTURES "DUST* PER CM2:

EFAX X 100 X #STR - ({Asbestos Structures per cm?)

GO X GOA X VX sPL

Resuits lor Total Asbestos Structuras:

{Structures per cm?)

Resuits for Structures > micrans:

(Stucturas per cm?)
FIG. 1.1 Dust Semple Anaiysis Work 3heet
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Job Number:

Grid # [ Length | Width Confirmation |

Structurs
Stucturs Microns | Microns [Morph.] SAED | EDS

# Square # | Type

e
=

Note: Keys to Abbreviations Used in Figure: ' .
Structure: Others:

Type:

c = Chrysciila F = Fier NSO = No Structuras Detected
AM = Amosite B = Bundle Morph = Morphoiogy

CR = Crocidoiite ' C = Cluster SAED = Selectad Araa Electran Diffraction
AC = Actinolite M = Matix EDS = Energy Dispersiva X-Ray Spectcscopy
TR = Tramolite ER = Intar-Aow Spacing
AN = Anthophyilits NP = NgPattsm

N = Non Asbestcs

G, X12 TEM Count Sheet
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Sheet No.: D-
LIBBY MONTANA FIELD SAMPLE DATA SHEET

DUST
Scenario No.: Field Logbook No: - Page No: Sampling Date:
Address: Owner/Tenant:
Land Use: Residential School Commercial Mining Roadway Other ( )

Sampling Team: PES CDM  Other Names:

Data Item Cassette 1 Cassette 2 Cassette 3

Index ID

Location ID

Sample Group

Location Description

Category (circle) FS Blank FS Blank FS Blank
Matrix Type (circle) Building, Vehicle, NA Building, Vehicle, NA Building, Vehicle, NA
Other Other Other

Vermiculite Present? {circle) | Yes No Yes No Yes No
presence of vermiculie? creey | Y¢S No Yes Mo Yes o
Sample Area (cm’) (circle) 100 200 300 100 200 300 100 200 300
Filter Diameter (circle) 25mm 37mm 25mm 37mm 25mm 37mm
Pore Size (circle) TEM- 45 PCM-0.8 TEM-. 45 PCM- 0.8 TEM- 45 PCM- 0.8
Flow Meter Type (circle) Rotometer Dry-Cal Rotometer Dry-Cal Rotometer Dry-Cal
Pump ID Number
Flow Meter ID No.
Start Date
Start Time
Start Flow (L/min)
Stop Date
Stop Time
Stop Flow (L/min)
Pump fault? (circle) No Yes No Yes No Yes
Field Comments 100 cm? 100 cm? 100 cm?

100 cm? 100 cm? 100 cm®

100 cm’ 100 cm’ 100 cm’

Entered ___ Validated ___ Entered ___. Validated __. Entered ___ Validated ___

vs 022002




l Sheet No.: b-
LIBBY MONTANA FIELD SAMPLE DATA SHEET

. PERSONAL AIR
Scenario No.: Field Logbook No: Page No: Sampling Date:
. Address: Owner/Tenant:
Sampling Team: PES CDM Other Names:
l Land Use: Residential School Commercial Mining Roadway Other ( )
Person Sampled: SSN: Task:
|
{ Dataltem Cassette 1 Cassette 2 Cassette 3
l Index ID
(-
' Location ID
Sample Group
' , Location Description
l Category (circle) FS Blank FS Blank FS Blank
Rep Rep Rep
l Matrix Type (circle) Indoor Outdoor NA Indoor Outdoor NA Indoor Outdoor NA
Filter Diameter (circle) 25mm 37mm 25mm 37mm 25mm 37mm
l Pore Size (circle) TEM- 45 PCM-0.8 TEM- 45 PCM-0.8 TEM- 45 PCM-0.8
Flow Meter Type (circle) Rotometer DryCal Rotometer DryCal Rotometer DryCal
' Pump ID Number
Flow Meter ID No.
' Start Date
Start Time
' Start Flow (L/min)
Stop Date
. Stop Time
Stop Flow (L/min)
' Pump fault? No Yes No Yes No Yes
< | MET Station onsite? No Yes No Yes No Yes
' Sample Type TWA EXC NA TWA EXC NA TWA EXC NA
™ [ Field Comments
|
l Entered Validated Entered Validated _ . Entered Validated
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Sheet No.: A-
LIBBY MONTANA FIELD SAMPLE DATA SHEET
STATIONARY AIR
Scenario No.: Field Logbook No: Page No: Sampling Date:
Address: Owner/Tenant:
Land Use: Residential School Commercial Mining Roadway Other ( )
Sampling Team: PES CDM Other Names:
Data Item Cassette 1 Cassette 2 Cassette 3
Index ID
Location ID
Sample Group
Location Description
Category (circle) FS Blank FS Blank FS Blank
Rep Rep Rep
Matrix Type (circle) Indoor Outdoor NA Indoor Outdoor NA Indoor Outdoor NA
Filter Diameter (circle) 25mm 37mm 25mm 37mm 25mm 37mm
Pore Size (circle) TEM- 45 PCM- (.8 TEM- 45 PCM- 0.8 TEM- 45 PCM- 0.8
Flow Meter Type (circle) Rotometer DryCal Rotometer DryCal Rotometer DryCal
Pump ID Number
Flow Meter ID No.
Start Date
Start Time
Start Flow (L/min)
Stop Date
Stop Time
Stop Flow (L/min)
Pump fault? (circle) No Yes No Yes No Yes
MET Station onsite? No Yes No Yes No Yes
Pre/Post (circle) Pre Post Clear NA Pre Post Clear NA Pre Post Clear NA
Field Comments
Entered . Validated Entered .. Validated Entered Validated ___

vs 021302
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FIELD LOGBOOK CONTENT AND CONTROL Revision: 4
Date: June 20, 2001

Page 1 of 5

Prepared: _ Del Baird

QA Reviey: _ David O. Johnson
Issued: 4 7 2;/ : L/é% /

ISrgnature/Date

1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to set CDM Federal criteria for content
entry and form of field logbooks. Field logbooks are an essential tool to document field activities for

historical and legal purposes.

2.0 BACKGROUND
2.1 Definitions

Biota - The flora and fauna of a region.

Magnetic Declination Corrections - Compass adjustments to correct for the angle between magnetic
north and geographical meridians.

2.2 Discussion

Information recorded in field logbooks includes field team names, observations, data, calculations,
date/time, weather, and description of the data collection activity, methods, instruments, and results.
Additionally, the logbook may contain deviations from plans and descriptions of wastes, biota,

geologic material, and site features including sketches, maps, or drawings as appropriate.

3.0 RESPONSIBILITIES

Field Team Leader (FTL) - The FTL is responsible for ensuring that the format and content of data
entries are in accordance with this procedure.

Site Personnel - All CDM Federal employees who make entries in field logbooks during onsite

' activities are required to read this procedure prior to engaging in this activity. The FTL will assign
field logbooks to site personnel who will be responsible for their care and maintenance. Site personnel

will return field logbooks to the records file at the end of the assignment.

Technical Standard Operating Procedures

CDM rcdenat Programs Corporation
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4.0 REQUIRED EQUIPMENT

Site-specific plans

Field notebook

Indelible black or blue ink pen
Ruler or similar scale

5.0 PROCEDURES

5.1 Preparation

In addition to this SOP, site personnel responsible for maintaining logbooks must be familiar with all
procedures applicable to the field activity being performed. These procedures should be consulted as
necessary to obtain specific information about equipment and supplies, health and safety, sample
collection, packaging, decontamination, and documentation. These procedures should be located at

the field office.

Field logbooks shall be bound with lined, consecutively numbered pages. Al pages must be
numbered prior to initial use of the logbook. Prior to use in the field, each logbook will be marked
with a specific document control number issued by the document control administrator, if required by
the contract quality implementation plan (QIP). Not all contracts require document control numbers.
The following information shall be recorded on the cover of the logbook:

Field logbook document control number.
Activity (if the logbook is to be activity-specific) and location.
Name of CDM Federal contact and phone number(s).

Start date. .
In specific cases, special logbooks may be required (e.g., waterproof paper for storm

water monitoring).

The first few (approximately five) pages of the logbook will be reserved for a table of contents (TOC).
Mark the first page with the heading and enter the following:

————

TABLE OF CONTENTS

Page

———

F Date/Description

(Start Date)/Reserved for TOC 1-5

The remaining pages of the table of contents will be designated as such with "TOC" written on the top
center of each page.

——

R

CDM rFcderal Programs Corporation Technical Standard Operating Procedures
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52

The following is a list of requirements that must be followed when using a logbook:

', FIELD LOGBOOK CONTENT AND CONTROL Revision: 4

I Specific requirements for field logbook entries include:

CDM Federal Programs Corporation

Operation

Record work, observations, quantities of materials, calculations, drawings, and related
information directly in the logbook. If data collection forms are specified by an activity-
specific plan, this information need not be duplicated in the logbook. However, any forms
used to record site information must be referenced in the logbook.

Do not start a new page until the previous one is full or has been marked with a single
diagonal line so that additional entries cannot be made. Use both sides of each page.

Do not erase or blot out any entry at any time. Indicate any deletion by a single line through
the material to be deleted. Initial and date each deletion. Take care to not obliterate what was
written previously.

Do not remove any pages from the book.

Initial and date each page.
Sign and date the final page of entries for each day.

Initial and date all changes.
Multiple authors must sign out the logbook by inserting the following:-

Above notes authored by:
- (Sign name)

- (Print name)

- (Date)

A new author must sign and print his’/her name before additional entries are made.
Draw a diagonal line through the remainder of the final page at the end of the day.
Record the following information on a daily basis:

- Date and time

- Name of individual making entry

- Names of field team and other persons on site

Description of activity being conducted including station or location (i.e., well, boring,

sampling location number) if appropriate
Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction, and
speed) and other pertinent data

- Level of personal protection to be used
- Serial numbers of instruments

- Required calibration information
- Serial/tracking numbers on documentation (e.g., carrier air bills)

Technical Standard Operating Procedures
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Entries into the field logbook shall be preceded with the time (written in military units) of the
observation. The time should be recorded frequently and at the point of events or measurements that
are critical to the activity being logged. All measurements made and samples collected must be
recorded unless they are documented by automatic methods (e.g., data logger) or on a separate form
required by an operating procedure. In these cases, the logbook must reference the automatic data

' record or form.

At each station where a sample is collected or an observation or measurement made, a detailed
description of the location of the station is required. Use a compass (include a reference to magnetic
declination corrections), scale, or nearby survey markers, as appropriate. A sketch of station location
may be warranted. All maps or sketches made in the logbook should have descriptions of the features
shown and a direction indicator. It is preferred that maps and sketches be oriented so that north is

toward the top of the page. Maps, sketches, figures, or data that will not fit on a logbook page should
be referenced and attached to the logbook to prevent separation.

Other events and observations that should be recorded include:

e Changes in weather that impact field activities.

e Deviations from procedures outlined in any governing documents. Also record the reason for
any noted deviation.

e Problems, downtime, or delays.

¢ Upgrade or downgrade of personal protection equipment.

5.3  Post-Operation

To guard against loss of data due to damage or disappearance of logbooks, completed pages shall be
periodically photocopied (weekly, at a minimum) and forwarded to the field or project office. Other

field records shall be photocopied and submitted regularly and as promptly as possible to the office.
When possible, electronic media such as disks and tapes should be copied and forwarded to the

project office.

At the conclusion of each activity or phase of site work, the individual responsible for the logbook
will ensure that all entries have been appropriately signed and dated, and that corrections were made
| properly (single lines drawn through incorrect information, then initialed and dated). The completed

r logbook shall be submitted to the records file.

—
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6.0 RESTRICTIONS/LIMITATIONS

Field logbooks constitute the official record of onsite technical work, investigations, and data
collection activities. Their use, control, and ownership are restricted to activities pertaining to specific
field operations carried out by CDM Federal personnel and their subcontractors. They are documents
that may be used in court to indicate dates, personnel, procedures, and techniques employed during
site activities. Entries made in these notebooks should be factual, clear, precise, and non-subjective.
Field logbooks, and entries within, are not to be utilized for personal use. .

7.0 REFERENCES

Sandia National Laboratories, Procedure for Preparing, Sampling and Analysis Plan, Site-Specific
Sampling Plan, and Field Operating Procedures, QA-02-03, Albuquerque Environmental Program
Department 3220, Albuquerque, New Mexico, 1991.

———

--(-,--;-,,-;-_---

Sandia National Laboratories, Division, 7723, Field Operation Procedure for Field Logbook Content
and Control, Environmental Restoration Department, Albuquerque, New Mexico, 1992.

D G S — —
——
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1.0 PACKAGING AND SHIPPING OF ALL SAMPLES - This standard operating procedure
(SOP) applies to the packaging and shipping of all environmental samples. If the sample is
preserved or radioactive, the following sections may also be applicable.

Section 2.0 ~ Packaging and Shipping of Samples Preserved with Hexane
Section 3.0 ~ Packaging and Shipping of Samples Preserved with Sodium Hydroxide

Section 5.0 ~ Packaging and Shipping of Samples Preserved with Nitric Acid
Section 6.0 — Packaging and Shipping of Samples Preserved with Sulfuric Acid
Section 7.0 — Packaging and Shipping of Limited Quantity Radioactive Samples

1.1  OBJECTIVE

The objective of this SOP is to outline the requirements for the packaging and shipment of
environmental samples. :

12 BACKGROUND l

1.2.1 Definitions
Environmental Sample - An environmental sample is any sample that has less than reportable quantities
for any hazardous constituents according to Department of Transportation (DOT) regulations
promulgated in 49 CFR - Part 172.
Custody Seal — A custody seal is a narrow adhesive-backed seal that is applied to individual sample

containers and/or the sample shipping container (i.e. cooler) before offsite shipment. Custody seals are
used as a protective mechanism to ensure that sample integrity is not compromised during transportation

from the field to the analytical laboratory.

Secondary Containment — A secondary containment is the container that the sample is shipped in (i.e.,
| plastic overpackaging if liquid sample is collected in glass).

Exempted Quantity — Exempted quantity is the amount of hazardous material that does not fall under
DOT/IATA/ICAO regulations. This exemption is very difficult to meet; most shipments will be made

under limited quantity.

Section 4.0 — Packaging and Shipping of Samples Preserved with Hydrochloric Acid “

e atn—
.

s ——————————— e ot —— —
L e —— e —— — —
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Limited Quantity — Limited quantity is the maximum amount of a hazardous material for which there is
a specific labeling or packaging exception.

Performance Testing ~ Performance testing is the required testing of outer packaging. These tests
H' include the drop and stacking test. ]

ualified Shipper — A qualified shipper is a person who has been adequately trained to perform the
J functions of shipping hazardous materials.

1.2.2 Discussion -

L Proper packaging and shipping is necessary to ensure the protection of the integrity of environmental
h samples shipped for analysis.

1.2.3 Associated Procedure
e CDM Federal SOP 1-2, Sample Custody

1.3  RESPONSIBILITIES

sampling procedures are conducted in accordance with this SOP. The field team leader is also
| responsible for ensuring that CDM Federal properly coordinates laboratory analysis of samples.

—

14 REQUIRED EQUIPMENT

Coolers with return address of CDM Federal office
Heavy-duty plastic garbage bags
Plastic Ziploc®-type bags, small and large

Clear tape
Fiber tape — nylon reinforced strapping tape
Duct tape
Vermiculite (or equivalent)*
Bubble wrap (optional)
Ice
Custody seals
Completed chain-of-custody record or CLP custody records, if applicable
Completed bill of lading
* "This End Up" and directional arrow labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging

Field Team Leader (FTL) - The field team leader is responsibie for ensuring that packaging and 'I

|

materials.

v
—
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1.5 PROCEDURES

The following steps must be followed when packing sample bottles and jars for shipment:

1. Verify the samples undergoing shipment meet the definition of “Environmental Sample” and are
| not a hazardous material as defined by DOT. Professional judgment and/or consultation with the

. appropriate health and safety coordinator or the health and safety manager should be observed.
2. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape.
. - . Line the cooler with a large heavy-duty plastic garbage bag.

r“ ‘ 3. Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of-
custody records are completed properly (SOP 1-2, Sample Custody).

4. Place all bottles in separate and appropriately sized plastic zip-top bags and close the bags. Up
. H to three VOA vials may be packed in one bag. Bottles may be wrapped in bubble wrap.

Optionally, place three to six VOA vials in a quart metal can and then fill the can with
vermiculite or equivalent. Note: Trip blanks must be included in coolers containing VOA

I samples.

5. Place 2 to 4 inches of vermiculite (or equivalent) into a cooler that has been lined with a garbage
bag, and then place the bottles and cans in the bag with sufficient space to allow for the addition
of more packing material between the bottles and cans. It is preferable to place glass sample
bottles and jars into the cooler vertically. Due to the strength properties of a glass container,
there is much less chance for breakage when the container is packed vertically rather than

H horizontally.

H 6. Put ice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly seal.
. Place the ice bags on top of and/or between the samples. Several bags of ice are required
(dependant on outdoor temperature, staging time, etc.) to maintain the cooler temperature at

approximately 4° centigrade. Fill all remaining space between the bottles or cans with packing
material. Securely fasten the top of the large garbage bag with fiber or duct tape.

7. Place the completed chain-of-custody record or the CLP traffic report form (if applicable) for the
laboratory into a plastic zip-top bag, seal the bag, tape the bag to the inner side of the cooler lid

and close the cooler.

. 8. The cooler lid shall be secured with nylon reinforced strapping tape by wrapping each end of the
cooler a minimum of two times. Attach a completed chain-of-custody seal across the hinges of
the cooler on opposite sides. The custody seals should be affixed to the cooler with half of the

l seal on the strapping tape so that the cooler cannot be opened without breaking the seal.

Complete two more wraps around with fiber tape and place clear tape over the custody seals.
| b e ——— e e e e————— ]
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9. The shipping container lid must be marked "THIS END UP" and arrow labels that indicate the
proper upward position of the container should be affixed to the cooler. A label containing the
name and address of the shipper (CDM Federal) shall be placed on the outside of the container.
Labels used in the shipment of hazardous materials (such as Cargo Only Air Craft, Flammable
Solids, etc.) are not permitted on the outside of containers used to transport environmental
samples and shall not be used. The name and address of the laboratory shall be placed on the
container, or when shipping by common courier, the bill of lading shall be completed and

attached to the lid of the shipping container.

1.6. RESTRICTIONS/LIMITATIONS

The holding times for the samples packed for shipment must not be exceeded. It is recommended that
samples be packed in time to be shipped nightly for ovemight delivery. Use caution when shipping
samples for weekend delivery; make arrangements with the laboratory before sending samples.

2.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH HEXANE ﬂl

2.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations

for shipment by air and applies only to domestic shipments. I
2.2 BACKGROUND

2.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section. HH

2.2.2 Transportation

This section was prepared for the shipment of hexane-preserved samples.

2.2.3 Containers

e 40 ml glass VOA vials (up to 1L per outer package)

CDM roicnal Programs Corporation Technical Standard Operating Procedures
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2.3 RESPONSIBILITY

maximum of 24 VOA vials for a total liquid volume of 1 liter and that the shipment is packaged
according to IATA/ICAO packaging instruction Y305 for limited quantities of hexane. T

REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the performance test

Garbage bags

Clear tape )
Duct tape

Strapping tape (optional)

Ziploc®-type bags, small and large

Vermiculite (or equivalent)*

Bubble wrap

Ice

It is the responsibility of the qualified shipper to ensure that each shipment contains no more than the ﬂg

|

Chain-of-custody form

Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 3 flammable liquid labels _
Orientation labels

o Consignor/consignee labels
* Check for any client-specific or laboratory requirements related to the use of absorbent packaging

materials.

25 PACKAGING

The following steps are to be followed when packaging limited quantity samples shipments.

Tape any interior opening in the cooler (drain plug) from the inside to ensure control of
interior contents. Also, tape the drain plug from the outside of the cooler.
All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

e At a minimum the label must contain:
- Project name

- Project number

- Date and time of sample collection

- Sample location
- Sample identification number

Chain-of-custody seals

!

i

- Collector’s initials

—— ————

——
S——— ———
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- Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody)

Wrap each container (40 ml VOA vials) in bubble wrap (secure with waterproof tape) to

prevent breakage.

Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.

Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle.

(Maximum of 4 VOA vials will fit inside a 500-ml wide-mouth polyethylene bottle.)

Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.

Place a garbage bag in the cooler.

Pack the samples approprately inside the garbage bag (bottles placed uprxght) to prevent

movement during shipment.

Place a sufficient amount of double-bagged ice around the samples to maintain the required

temperature during shipment.

Seal the garbage bag by tying or taping.

The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited quantity

shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the

cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and

cooler/sample survey with the chain-of-custody.

Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.

Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

HEXANES MIXTURE
UN1208
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

Affix a Flammable Liquid label to the outside of the cooler.

Affix package orientation labels on two opposite sides of the cooler.

Secure the marking and labels to the surface of the cooler with clear waterproof tape to
prevent accidental removal during shipment.

An example of cooler labeling/marking locations is shown in Figure 1.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

Technical Standard Operating Procedures
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]

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the “

cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation
control technician to ensure the exterior surfaces do not exceed 0.5 mremvh on all sides. This
survey will be documented and the results reviewed by the qualified shipper.
Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited Quantity (Appendix A).
e Complete a Dangerous Goods Airbill.

LL

. Figure 1 Example of Cooler Label/Marking Locations

Address
Label

Strapping ~
Tape From:
, Hexanes Mixture
UN1208
LTD. QTY.
e X Taped
Drain

\

\ Orientation Labels
Proper Shipping Name and UN Number

Hazard Class Label

PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH SODIUM
HYDROXIDE

3.0

3.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations

for shipment by air and applies only to domestic shipments.

e ————

I
I
|

| —
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3.2 BACKGROUND

3.2.1 Definitions

| Section 1.2.1 defines the terms relevant to this section.

———

3.2.2 Transportation

7L This section was prepared for the shipment of sodium hydroxide (NaOH) preserved samples.

3.2.3 Containers

1
i
i
i
1|
I
I
I

N The inner packaging container (and amount of preservative) that may be used for these shipments "

includes:
Exempted Quantities of Preservatives
Preservative Desired in Final Quantity of Preservative (ml) for Specified
Sample Container
pH Conc. 40ml | 125ml | 250 ml | 500 ml 1L
H NaOH 30% >12 0.08% .25 0.5 1 2

5 drops =1 ml

3.3 RESPONSIBILITY

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so
that accurate determination of quantities can be made. _ “

I
Outer packaging (for limited quantities) insulated cooler that has passed the performance test.
Garbage bags

Clear tape

Duct tape

Strapping tape (optional)
Ziploc®-type bags, small and large
Vermiculite (or equivalent)*
Bubble wrap (optional)

Ice

Custody seals

Chain-of-custody form

— ——
—
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.

Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)

Class 8 corrosive labels ‘
Orientation labels

e Consignor/consignee labels
* Check for any client-specific or laboratory requirements related to the use of absorbent packaging

materials.

35 PACKAGING

Samples containing NaOH as a preservative that exceed the exempted concentration of 0.08 percent
(2 ml of a 30 percent per liter) will be shipped as a limited quantity per packing instruction Y809 of the

IATA/ICAO Dangerous Goods Regulations.

The following steps are to be followed when packaging limited quantity samples shipments.

T
Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior

contents. Also, tape the drain plug from the outside of the cooler.
All sample containers will be properly labeled and the label protected with waterproof tape prior

Ag to sampling.
e At a minimum the label must contain:
- Project name

- Project number
- Date and time of sample collection

- Sample location
- Sample identification number

- Collector’s initials
Preservative (note amount of preservative used in miscellaneous section of the chain-of-

custody)
This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to

prevent breakage.

e Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
| e Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may ||

} occur.
" e Place a garbage bag in the cooler.
Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

W movement during shipment.
Place a sufficient amount of double-bagged ice around the samples to maintain the required

temperature during shipment.

“ o Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity

shipment of dangerous goods.

— ——
—— —
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Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the cooler

lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and

cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN

number, and LTD. QTY. (as shown below).

SODIUM HYDROXIDE SOLUTION

UN1824
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

Affix a Corrosive label to the outside of the cooler.

Affix package orientation labels on two opposite sides of the cooler.

Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent

accidental removal during shipment.

An example of cooler labeling/marking locations is shown in Figure 1.
Samples meeting the exemption concentration of 0.08 percent NaOH by weight

NOTE:
. will be shipped as non-regulated or non-hazardous.
NOTE: No marking or labeling can be obscured by strapping or duct tape.
NOTE: The inner packaging of dangerous goods may be placed into the designated cooler

for shipment. Other non-regulated environmental samples may be added to the
cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure the exterior surfaces do not exceed 0.5 mremvh on all sides. This survey

will be documented and the results reviewed by the qualified shipper.
Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping

Limited Quantity (Appendix A).
Complete a Dangerous Goods Airbill.

———— wem——
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PACKAGING AND SHIPPING OF
ENVIRONMENTAL SAMPLES

ﬂh
ﬂ 4.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH HYDROCHLORIC
ACID

4.1 OBJIECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations

,1 for shipment by air and applies only to domestic shipments.
42 BACKGROUND

4.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

4.2.2 Transportation

This section was prepared for the shipment of hydrochloric acid (HCI) preserved samples.

4.2.3 Containers
The inner packaging container (and amount of preservative) that may be used for these shipments
includes:

Exempted quantities of preservatives

Quantity of Preservative (ml) for Speclﬁed

' Preservative Desired in Final
Sample Container
L pH Conc. 40ml | 125ml | 250ml | 500ml | 1L
H HCI 2N <2 0.04% 2 .5 1
Sdrops=1ml

4.3  RESPONSIBILITY

that accurate determination of quantities can be made.

4.4 REQUIRED EQUIPMENT

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so

e Outer packaging (for limited quantities) insulated cooler that has passed the performance test

——

i

——
e —

e Garbage bags

re——
e

il

e C(Clear tape _
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|

Duct tape

Strapping tape (optional)
Ziploc®-type bags, small and large
Vermiculite (or equivalent)*
Bubble wrap

Ice

Custody seals

Chain-of-custody form

Class 8 corrosive labels
Orientation labels
H o Consignor/consignee labels

materials.

45 PACKAGING

prior to sampling.
e At a minimum the label must contain:
F r - Project name

- Project number

L - Date and time of sample collection
| - Sample location
- Sample identification number
qH - Collector’s initials

custody)

prevent breakage.

may occur.
e Place a garbage bag in the cooler.

CDM Federal Programs Corporation

Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)

* Check for any client-specific or laborafory requirements related to the use of absorbent packaging

The following steps are to be followed when packaging limited quantity samples shipments.

Tape any interior opening in the cooler (drain plug) from the inside to ensure control of
interior contents. Also, tape the drain plug from the outside of the cooler.
All sample containers will be properly labeled and the label protected with waterproof tape

Preservative (note amount of preservative used in miscellaneous section of the chain-of-
Wrap each container (40 ml VOA vials) in bubble wrap (secure with waterproof tape) to

Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle. ﬁ
(Maximum of 4 VOA vials will fit inside a 500-ml wide-mouth polyethylene bottle.)
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that f

et at——
———t—

H

_J
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Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.
Place a sufficient amount of double-bagged ice around the samples to maintain the required

temperature during shipment.
Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited quantity

shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the

cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and

cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding

UN number, and LTD. QTY. (as shown below).

HYDROCHLORIC ACID SOLUTION
UN1789

LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix a Corrosive label to the outside of the cooler.

Affix package orientation labels on two opposite sides of the cooler.
Secure the marking and labels to the surface of the cooler with clear waterproof tape to

prevent accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.

NOTE: Samples meeting the exemption concentration of 0.04 percent HC1 by weight will
be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the

cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation
control technician to ensure the exterior surfaces do not exceed 0.5 mrem/h on all sides. This
survey will be documented and the results reviewed by the qualified shipper.

1

f

——

——

e ——

——

e ————t——

e —————
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-

o Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping ‘

Limited Quantity (Appendix A).
e Complete a Dangerous Goods Airbill.

5.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH NITRIC ACID

5.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations

for shipment by air and applies only to domestic shipments.

——
————

52 BACKGROUND 1‘

5.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

5.2.2 Transportation

This section was prepared for the shipment of nitric acid (HNO;) preserved samples.

I

5.2.3 Containers:

The inner packaging container (and amount of preservative) that may be used for these shipments

includes:
l Exempted quantities of preservatives
Preservative Desired in Final Quantity of Preservative (ml) for Specified
Sample Container
pH Conc. 40ml | 125mi | 250ml | 500 ml 1L
HNO; 6N <2 0.15% |. 2 4 5 8
S5drops=1ml

5.3 RESPONSIBILITY

i It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so
that accurate determination of quantities can be made.

e

————————————

L
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54  REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the performance test.

Garbage bags '
Clear tape

Duct tape

Strapping tape (optional)

Ziploc®-type bags, small and large

Vermiculite (or equivalent)*

Bubble wrap (optional)

Custody seals

Chain-of-custody form

Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 8 corrosive labels

Orientation labels ]

o Consignor/consignee labels
* Check for any client-specific or laboratory requirements related to the use of absorbent packaging

Samples containing HNO; as a preservative that exceed the exempted concentration of 0.15% HNO;

Ice
H&

materials. ﬁ

5.5 PACKAGING L

will be shipped as a limited quantity per packing instruction Y807 of the IATA/ICAOQ Dangerous Goods
Regulations.

The following steps are to be followed when packaging limited quantity samples shipments.
Tape any interior opening in the cooler (drain plug) from the inside to ensure control of
interior contents. Also, tape the drain plug from the outside of the cooler.
All sample containers will be properly labeled and the label protected with waterproof tape
~ prior to sampling.
e At a minimum the label must contain:
L - Project name
ﬂ - Project number
- Date and time of sample collection
- Sample location

" - Sample identification number

- Collector’s initials

custody)

|

,L

Preservative (note amount of preservative used in miscellaneous section of the chain-of- |

b,
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» This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to
' prevent breakage.
' » Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
e Pilace glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
¢ Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

‘ may occur.
ﬁ e Place a garbage bag in the cooler.
e Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.
¢ Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity

H shipment of dangerous goods.
ﬂ e Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the

cooler lid.
e If the shipment is from a DOE or other facility, place the results of the radiation screen and

cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding

UN number, and LTD. QTY. (as shown below).

NITRIC ACID SOLUTION (with less then 20%)
‘ UN2031
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number, |f
full street address, and state with zip code for both shipper and recipient.

o Affix a Corrosive label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler. HL
Secure the marking and labels to the surface of the cooler with clear waterproof tape to

prevent accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.

Samples meeting the exemption concentration of 0.15 percent HNO; by weight

NOTE:
will be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

_—
—

B
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The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the

cooler for shipment.

NOTE:

e BB e

e When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation
control technician to ensure the exterior surfaces do not exceed 0.5 mremvh on all sides. This
survey will be documented and the results reviewed by the qualified shipper.

Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping

Limited Quantity (Appendix A).
e Complete a Dangerous Goods Airbill.

T 6.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH SULFURIC ACID

6.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated]
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations

for shipment by air and applies only to domestic shipments.
6.2 BACKGROUND

6.2.1 Definitions
I

i

Section 1.2.1 defines the terms relevant to this section.

6.2.2 Transportation

This section was prepared for the shipment of sulfuric acid (H.SO,) preserved samples.

6.2.3 Containers
{ ,
1The inner packaging container (and amount of preservative) that may be used for these shipments

includes:
Exempted quantities of preservatives

Quantity of Preservative (ml) for Specified

Preservative Desired in Final
i Sample Container
pH Conc. 40 ml 125ml | 250ml | 500 mi 1L
| 25 0.5 1 - 2

e —

H.SO, 37N <2 0.35% .
l Sdrops=1ml
Technical Standard Operating Procedures
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6.3  RESPONSIBILITY

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so

that accurate determination of quantities can be made.

6.4 REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the pérfdrmance test.

Garbage bags
Clear tape

Duct tape

Strapping tape (optional)

Ziploc®-type bags, small and large

Vermiculite (or equivalent)*

Bubble wrap

Ice

Custody seals

Chain-of-custody form

Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 8 corrosive labels

Orientation labels

¢ Consignor/consignee labels _
* Check for any client-specific or laboratory requirements related to the use of absorbent packaging

materials.

® & & & & 0 o 0 o » ¢ 0o o o

6.5 PACKAGING

Samples containing H,SO4 as a preservative that exceed the exempted concentration of 0.35 percent will
be shipped as a limited quantity per packing instruction Y809 of the IATA/ICAO Dangerous Goods

I Regulations.

The following steps are to be followed when packaging limited quantity samples shipments.

Tape any interior opening in the cooler (drain plug) from the inside to ensure control of
interior contents. Also, tape the drain plug from the outside of the cooler.

All sample containers will be properly labeled and the label protected with waterproof tape

H prior to sampling.

e At a minimum the label must contain:
” - Project name

- Project number

‘ - Date and time of sample collection

CDM rederal Programs Corporation Technical Standard Operating Procedures
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HH - Sample location

‘ - Sample identification number
- Collector’s initials
Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody)
Wrap each glass container in bubble wrap (secure with waterproof tape) to prevent breakage.
Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
.Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.
Place a garbage bag in the cooler.
Pack the samples appropriately inside the garbage bag (bottles placed upnght) to prevent

movement during shipment.
e Place a sufficient amount of double-bagged ice around the samples to maintain the required
" temperature during shipment.
e Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity

shipment of dangerous goods.
“ e Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the

cooler lid.

e If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

waterproof tape.
o Mark the outside of the cooler with the proper shipping name of the contents, corresponding

UN number, and LTD. QTY. (as shown below).

M SULFURIC ACID SOLUTION

UN2796
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
I full street address, and state with zip code for both shipper and recipient.
e Affix a Corrosive label to the outside of the cooler.

e Affix package orientation labels on two opposite sides of the cooler.
* s Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent

accidental removal during shipment.
¢ An example of cooler labeling/marking locations is shown in Figure 1.

m——
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NOTE: Samples meeting the exemption concentration of 0.35 percent H,SO4 by weight
will be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the

cooler for shipment. '

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure the exterior surfaces do not exceed 0.5 mremvh on all sides. This survey Hﬂ

will be documented and the results reviewed by the qualified shipper.
Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping

Limited Quantity (Appendix A).
e Complete a Dangerous Goods Airbill.

7.0 PACKAGING AND SHIPPING OF LIMITED QUANTITY RADIOACTIVE SAMPLES

7.1 OBJECTIVE iL

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the JATA/ICAO Dangerous Goods Regulations

for shipment by air and applies only to domestic shipments.

7.2 BACKGROUND

7.2.1 Definitions
i Section 1.2.1 defines the terms relevant to this section. |
h 7.2.2 Transportation

This section was prepared for the shipment of environmental samples containing radioactive materials in

limited quantities.

7.2.3 Containers

The inner packaging containers that may be used for these shipments include:

e—

e Any size sample container
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e ———————————————————————
e —

DESCRIPTION/RESPONSIBILITIES

The qualified shipper will ship all samples that meet the Class 7 definition of radioactive
materials and meet the activity requirements specified in Table 7 of 49 CFR 173.425, as
Radioactive Materials in Limited Quantity. The qualified shipper will verify that all
packages and their contents meet the requirements of 49 CFR 173 421, “Limited Quantities
of Radioactive Materials.”

The packaging used for shipping will meet the general requirements for packaging and
packages specified in 49 CFR 173.24 and the general design requirements provided in
173.410. These standards state that a package must be capable of withstanding the effects of
any acceleration, vibration, or vibration resonance that may arise under normal condition of
transport without any deterioration in the effectiveness of the closing devices on the various
receptacles or in the integrity of the package as a whole and without loosening or
unintentionally releasing the nuts, bolts, or other securing devices even after repeated use.

If the shipment is from a Department of Energy (DOE) facility, radiological screenings will
be completed on all samples taken. The qualified shipper will review the results of each
screening (alpha, beta, and gamma speciation). Samples will not be shipped offsite until the
radiological screening has been performed.

The total activity for each package will not exceed the relevant limits listed in Table 7 of 49
CFR 173.425. The A; value of the material will be calculated based on all radionuclides
found during previous investigations (if any) in the area from which the samples are derived.
The A; values to be used will be the most restrictive of all potential radionuclides as listed in
49 CFR 173.435.

The radiation level at any point on the external surface of the package bearing the sample(s)
will not exceed 0.005 mSv/hour (0.5 mrem/hour). These will be verified by dose and activity
monitoring prior to shipment of the package.

The removable radioactive surface contamination on the external surface of the package will
not exceed the limits specified in 49 CFR 173.443(a). CDM Federal will use the DOE-
established free release criteria for removable surface contamination of less than 20 dpm/100
cm® (alpha) and 1000 dpm/100 cm’ (beta/gamma). It should be noted that these values are
more conservative than the DOT requirements for removable surface contamination.

The qualified shipper will verify that the outside of the inner packaging is marked

“Radioactive”.
The qualified shipper will verify that the excepted packages prepared for shipment under the H&
provisions of 49 CFR 173.421 have a notice enclosed, or shown on the outside of the
package, that reads, “This package conforms to the conditions and limitations specified in 49
CFR 173.421 for radioactive material, excepted package-limited quantity of material, |

UN2910”.
_ _ |
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|

|

74  REQUIRED EQUIPMENT “

Cooler or other acceptable outer packaging
Garbage bags

Clear tape

Duct tape

Strapping tape (optional)

Ziploc®-type bags, small and large
Vermiculite (for water samples) or equivalent*
Bubble wrap (optional)

Ice (if necessary)

Custody seals

Chain-of-custody form

Survey documentation/radiation screening results (if shipping from DOE or radiological
sites) '

e Orientation labels “
e Exempted quantities label

¢ Consignor/consignee labels :
* Check for any client-specific or laboratory requirements related to the use of absorbent packaging 'H

® 0 & 0 6 ¢ 0 0 0 0 0 o

materials.

7.5 PACKAGING “

The following steps‘ are to be followed when packaging limited quantity samples shipments.
The cooler is to be surveyed by a qualified radiation control technician to ensure the exterior "
surfaces do not exceed 0.5 mrem/h on all sides. This survey will be documented and the results

reviewed by the qualified shipper.
Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior

contents. Also, tape the drain plug from the outside of the cooler.
All sample containers will be properly labeled and the label protected with waterproof tape p

to sampling.

e At a minimum the label must contain:
- Project name

Project number
Date and time of sample collection
Sample location
Sample identification number
Collector’s initials

rior

o This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to

prevent breakage.

ey e gy p———— 2 A AR
— —— e e e
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" Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

Place sufficient amount of vermiculite, or approved packaging material, in the bottom of the
cooler to absorb any leakage that may occur.

Place a garbage bag in the cooler.

Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.

If required, place a sufficient amount of double-bagged ice around the samples to maintain the j
required temperature during shipment.

Seal the garbage bag by tying or taping.

Place a label marked “Radioactive™ on the outside of the sealed bag.

Enclose a notice that includes the name of the consignor or consignee and the following
statement: “This package conforms to the conditions and limitations specified in 49 CFR
173.421 for radioactive material, excepted package-limited quantity of material, UN2910.

The maximum weight of the package shall not exceed 30 kg (66 Ibs) for any limited quantity
shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the cooler
lid. :

If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
If a cooler is used, wrap strapping tape or duct tape around both ends of the cooler and around ”

the cooler lid.

waterproof tape.
Place a label on the front of the cooler with the company name, contact name, phone number,

full street address, and state with zip code for both shipper and recipient.

Affix package orientation labels on two opposite sides of the cooler/package.
Affix a completed Excepted Quantities label to the side of the cooler/package.
Secure any marking and labels to the surface of the cooler with clear waterproof tape to prevent

accidental removal during shipment.
An example of the cooler labeling/marking is shown in Figure 2.

NOTE: No marking or labeling can be obscured by strapping or duct tape..

Complete the Shipment Quality Assurance Checklist (Appendix B).

NOTE: Except as provided in 49 CFR 173.426, the package will not contain more than 15

grams of 3y,
NOTE: A declaration of dangerous goods is not required.

sl
———

s ————— ——————
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Figure 2 Radioactive Material - Limited Quantity Cooler Marking Example v

_ P |

Strapping —
Tape T _____ K
: From:
This package conforms to the conditions and :

limitations specified in 49 CFR 173.421 for \

Radioactive Material, excepted package -
limited quantity of material, UN2910.

~———

Taped
Drain

\' Limited Quantity Notice Exempted Quantities Label

8.0 REFERENCES
U.S. Environmental Protection Agency, Sampler's Guide to the Contract Laboratory Program,
EPA/540/P-90/006, December 1990. i
U.S. Environmental Protection Agency, Region 1V, Standard Operating Procedures and Quality I
j Assurance Manual, February 1991.
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Sample Packaging
Yes No NA

000 00 00 0D
000 OO0 OO0 00
000 OO0 0D OO0

Air Waybill Completion

Dangerous Goods and Hazardeus Materials Inspection Checklist

The VOA vials are wrapped in bubble wrap and placed inside a Ziploc®-type bag.

The VOA vials are placed into a polyethylene bottle, filled with vermiculite, and tightly
sealed.
The drain plug is taped inside and outside to ensure control of interior contents.

The samples have been placed inside garbage bags with sufficient bags of ice to preserve
samples at 4°C, :

The cooler exceeds the 66-pound limit for limited quantity shipment.

The garbage bag has been sealed with tape (or tied) to prevent movement during

shipment.

APPENDIX A

for Shipping Limited Quantity

e
——

The cooler lid and sides have been taped to ensure a seal.
The custody seals have been placed on both the front and back hinges of the cooler, using

waterproof tape.

The chain-of-custody has been secured to the interior of the cooler lid. L

Yes No NA
Q Q Q

0O 0 0 0DO0 O
C 0 0 0000 O
0O 0 0O 0000 O

Section 1 has the shipper’s name, company and address; the account number, date,
internal billing reference number; and the telephone number where the shipper can be

reached.
Section 2 has the recipient’s name and company along with a telephone number where

they can be reached.

Section 3 has the Bill Sender box checked.

Section 4 has the Standard Overnight box checked.

Section 5 has the Deliver Weekday box checked.

Section 6 has the number of packages and their weights filled out. Was the total of all
packages and their weights figured up and added at the bottom of Section 6?

Under the Transport Details box, the Cargo Aircraft Only box is obliterated, leaving
only the Passenger and Cargo Aircraft box.

Under the Shipment Type, the Radioactive box is obliterated, leaving only the Non-
Radioactive box.

Under the Nature and Quantity of Dangerous Goods box, the Proper Shipping Name,
Class or Division, UN or ID No., Packing Group, Subsidiary Risk, Quantity and
Type of Packing, Packing Instructions and Authorization have been filled out for the

type of chemical being sent.
The Name, Place & Date, Signature, and Emergency Telephone number appears at

the bottom of the FedEx Airbiil.
The statement “In accordance with IATA/ICAO” appears in the Additional Handling

Information box.

—_— m——— e e e e
—— e e e e e e e e
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Proper Shipping Class or UNorID | Packing | Sub Quantity Packing Authorization
Name Division No. Group Risk Instruction
Hydrochloric Acid 8 UN1789 I 1 plastic box x 0.5 L Y809 LTDQTY
Solution .
Nitric Acid Solution 8 UN2031 1 1 plastic box x 0.5 L Y807 LTDQTY
(with less than 20%)
Sodium Hydroxide 8 UN1824 1l 1 plastic box x 0.5 L Y3809 'LTD QTY
Solution :

’i " Sulfuric Acid 8 UN2796 It 1 plastic box x 0.5 L Y309 LTDQTY
Solution
Hexanes 3 UN1208 1l 1 plasticbox x 1 L Y305 LTDQTY

‘1

Yes
o

ls
la
Ia
Q

No NA
Q
Q
Qa Q
Q Q
Qa Q
Q Q

Sample Cooler Labeling

The proper shipping name, UN number, and LTD. QTY. appears

container.
The corresponding hazard labels are affixed on the shipping container; the labels are not

obscured by tape.

The name and address of the shipper and receiver appear on the top and side of the

shipping container.
The air waybill is attached to the top of the shipping container.
Up Arrows have been attached to opposite sides of the shipping container.
Packaging tape does not obscure markings or labeling.

CDM Federal Programs Corporation

on the shipping

Technical Standard Operating Procedures
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APPENDIX B

N N Em N mm
R S R o am o

' _ SHIPMENT QUALITY ASSURANCE CHECKLIST

Date: Shipper: Destination:

" Item(s) Description:

Radionuclide(s):

mrem/hr 1 meter

Radiological Survey Results: surface

Instrument Used: Mfgr: Model:
S/N: Cal Date:

LIMITED QUANTITY OR INSTRUMENT AND ARTICLE
Yes No

1. Strong tight package (package that will not leak material during conditions normally

incidental to transportation).
2. Radiation levels at any point on the external surface of package less than or equal to 0.5

T T mrem/hr.
3. Removable surface contamination less than 20 dpm/100 cm? (alpha) and 1000 dpm/100 cm?

(beta/gamma).
4. Outside inner package bears the maka% “Radioactive”.
5. Package contains less than 15 grams of “°U (check yes if ®*U not present).
6. Notice enclosed in or on the package that includes the consignor or consignee and the
statement, “This package conforms to the conditions and limitations specified in 49 CFR
ﬁ 173.421 for radioactive material, excepted package-limited quantity of material, UN2910.”
L __ 7. Activity less than that specified in 49 CFR 173.425. Permissible package limit:
Package Quantity:
_ ___ 8. Onall air shipments, the statement, Radioactive Material, excepted package-limited quantity
" of material shall be noted on the air waybill.

Signature:

|

L_____L———_——————-_________._————-—__—-:——_—l_ —— — ——————
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Appendix F

CDM SOP 1-2
Sample Custody



Standard Operating Procedure

Project-Specific Modification

Reason for and duration of modification: Sample custody procedures for the
Libby asbestos project vary slightly from SOP 1-2. These modifications are
necessary for the entire duration of the project.

Sample custody for all samples will be in accordance with SOP 1-2, with the
following modifications:

Section 3.0, Responsibilities - The field sample custodian is referred to as the
sample coordinator for the Libby Asbestos Project.

Section 4.0, Required Supplies - A project-specific chain-of-custody (COC) form
will be used for the Libby Asbestos project.

Section 5.1, Chain-of-Custody Record - The project-specific COC form will be
completed according to the following guidelines: _

Send to: Name of the laboratory that will receive the samples specific to COC.
To be completed by the sample coordinator.

Via: Hand delivery or shipped. Hand delivery refers to samples delivered by
hand to the onsite laboratory; shipped refers to samples sent to the laboratory by
delivery service (i.e., Federal Express). To be completed by the sample

coordinator.

Project: All samples collected in accordance with this sampling and analysis
plan (SAP) are part of the CSS. Circle CSS. To be completed by the field team.

Sample Placed in Cooler/Bag: Refers to visual confirmation of the sample in the
shipping container. To be completed by the sample coordinator.

Index ID: Unique index identification number used to identify sample, in the
form CSS-#####. To be completed by the field team.

Sample Date: The date each sample was collected, in the form MM/DD/YY. To
be completed by the field team.

Sample Time: NA. To be completed by the field team.

Sample Matrix: The matrix of each sample collected, A = Air and D = Dust. To
be completed by the field team.



--?f---i.--;---'-

Standard Operating Procedure

Project-Specific Modification

Sample Type: Sample type of each sample collected will be NA. To be
completed by the field team.

Volume/Area: Specific to air and dust samples. To be completed by the field
team. :

Analysis Request: Analysis of air samples collected: PCM/AHERA/ISO 10312.
Analysis of dust samples collected: ISO 10312

Comments: Any pertinent information regarding the sample.

Sample Received by Lab: To be checked by the sample custodian at the
laboratory upon receipt of the samples to confirm presence of each sample on the

COC record.

Total Number of Samples: Total number of samples on the COC form. To be
completed by the field team.

Additional Comments: Any additional comments that relate to samples on the
COC form (i.e., turn around times). To be completed by the field team or sample

coordinator.

Relinquished by: (1) Signed by field team member that relinquishes samples to
sample coordinator and company of person relinquishing samples to sample
coordinator (i.e,, CDM). Date of relinquish shall be in the form MM/DD/YY and
time shall be in military time. (2) Additional relinquished by lines to be
completed following standard sample custody procedures.

Received by: (1) Signed by sample coordinator that receives samples from the
sampling team and company of person accepting samples from the field teams
(i.-e., CDM). Date and time of acceptance should be the same as date and time of
relinquish. (2) Additional received by lines to be completed following standard

sample custody procedures.

Sample Condition upon Receipt: Will reflect the condition of samples at the
relinquish time (i.e., accept ok or not acceptable with an explanation). To be

completed by the person receiving samples.

Page ___of ___: Sequential page number of the entire COC set sent to the
laboratory. To be completed by the sample coordinator.
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SAMPLE CUSTODY Revision: 3
’ Date October 12, 2001

Page 1 of 9

i /
Prepared: _David O. Johnson Technical Revidw: Ja
QA Review: _Doug Updike Approved: b{{é / ,;/
- gnature/Date
Issued: %M)&“’\'L’N /o / / 2/’, /
éignamre/Datc o

1.0 OBJECTIVE {/

Due to the evidentiary nature of samples collected during environmental investigations, possession must be
traceable from the time the samples are collected until their derived data are introduced as evidence in legal
proceedings. To maintain and document sample possession, sample custody procedures are followed. All
paperwork associated with the sample custody procedures will be retained in CDM Federal Programs
Corporation (CDM Federal) files unless the client requests that it be transferred to them for use in legal

proceedings or at the completion of the contract.

Note: Sample custody documentation requirements vary with the specific EPA region or client. This SOP is
intended to present basic sample custody requirements, along with common options. Specific sample
custody requirements should be presented in the project-specific quality assurance (QA) project plan or
project-specific modification or clarification form (See Section U-1).

20 BACKGROUND

2.1 Definitions

Sample — A sample is material to be analyzed that is contained in single or multiple containers representing
a unique sample identification number.

Sample Custody — A sample is under custody if:

1. It is in your possession.

2. Itis in your view, after being in your possession.
3. It was in your possession and you locked it up.
4. Itis in a designated secure area.

Chain-of-Custody Record — A chain-of-custody record is a form used to document the transfer of custody of
samples from one individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used to

detect tampering with samples after they have been packed for shipping.
—

R R i PBL
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Sample Label — A sample label is an adhesive label placed on sample containers to designate a sample
identification number and other sampling information.

Sample Tag — A sample tag is attached with string to a sample container to designate a sample identification
number and other sampling information. Tags may be used when it is difficult to physmally place adhesive
labels on the container (e.g., in the case of small air sampling tubes).

3.0 RESPONSIBILITIES

Sampler — The sampler is personally responsible for the care and custody of the samples collected until they
are properly transferred or dispatched.

Field Team Leader (FTL) — The FTL is responsible for ensuring that strict chain-of-custody procedures are
maintained during all sampling events. The FTL is also responsible for coordinating with the subcontractor
laboratory to ensure that adequate information is recorded on custody records. The FTL determines whether
proper custody procedures were followed during the fieldwork and decides if additional samples are

required.

Field Sample Custodian — The field sample custodian, when designated by the FTL, is responsible for
accepting custody of samples from the sampler(s) and properly packing and shipping the samples to the
laboratory assigned.to do the analyses. A field sample custodian is typically designated only for large and

complex field efforts.

4.0 REQUIRED SUPPLIES

Chain-of-custody records (applicable client or CDM Federal forms)

Custody seals
Sample labels or tags
Clear tape

5.0 PROCEDURES
5.1  Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a chain-of-custody
J record. This procedure will be followed for all samples collected or split samples accepted.

o—

ovpm—— mn—— — mas——

—
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Field Custody
1. Collect only the number of samples needed to represent the media being sampled. To the extent

possible, determine the quantity and types of samples and sample locations prior to the actual
fieldwork. As few people as possible should handle samples.

2. Complete sample labels or tags for each sample, using waterproof ink.

Transfer of Custody and Shipment

1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-
custody record. Similar forms may be used when requested by the client). When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date, and note the time

on the record. This record documents sample custody transfer from the sampler, often through
another person, to the sample custodian in the appropriate laboratory.

e The date/time will be the same for both signatures when custody is transferred directly to another
person. When samples are shipped via common carrier (e.g., Federal Express), the date/time
will not be the same for both signatures. Common carriers are not required to sign the chain-of-

custody record.

e In all cases, it must be readily apparent that the person who received custody is the same person
who relinquished custody to the next custodian.

e If samples are left unattended or a person refuses to sign, this must be documented and explained
on the chain-of-custody record.

NOTE: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record, sign
and date as the relinquisher. The individual sampler(s) must sign in the appropriate block, but does (do) not

need to sign and date as a relinquisher (refer to Figure 1).

2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis. Each
shipment must be accompanied with a separate chain-of-custody record.

3. Include a chain-of-custody record identifying its content in all shipments (refer to Figure 1). The
original record will accompany the shipment, and the copies will be retained by the FTL and, if
applicable, distributed to the appropriate sample coordinators. Freight bills will also be retained by
the FTL as part of the permanent documentation.

|
|
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Figure 1
EXAMPLE CDM Federal Chain-of-Custody Record

CDM Federal Programs Corporation

125 Maiden Lane, 5th Floor
New York, NY 10038

CHAIN OF CUSTODY

CDM redcral Programs Corporation

|

A subsiciiary of Camp Dresser & McKoe | (212) 785-9123
- Fax: (212) 7858114 RECORD
PROJECT ID. FIELD TEAM LEADER LABORATORY DATE SHIFPED
AND ADDRESS
PROJECT NAME/LOCATION AIRBILL NO.
LAB CONTRACT:
MEDIA TYPE PRESERVATIVES SAMPLE TYPE
1. Surface Water 1. HCl, pH <2 G = Grab
2. Groundwater 2. HNO3, pH <2 C = Composite 3
3. Leachats 3. NaOM, pH >12 4]
4. Field QC 4. H2S04, pH <2 2z
5. Sol/Sediment 5. Zinc Acetate, pH >9 §§
6. Qil 8. ca Onty it
7. Waste 7. Not Preserved é’ g
8. Other 8. Other g 3
SAMPLE LABORATORY |PRESER- |MEDIA [SAMPLE 19__]  TIME s
LOCATIO SAMPLE |VATIVES | TYPE | TYPE | DATE|SAMPLED REMARKS
NO. NUMBER | ADDED (Note if MS/MSD)
1.
2
3.
4.
5,
8.
7.
8.
9.
10.
SAMPLER SIGNATURES:
RELINQUISHED BY: DATE/TME | RECEIVEDBY: DATE/TIME | RELINOUISHED BY: DATEMIME | RECEIVEDBY: DATE/TIME
PRINT) PP PRNT) PRee
(an) oM o . )
RELINQUISHED BY: OATE/TME | RECEIVEDBY: DATE/TIME | RELINQUISHED BY: DATE/MME | RECEIVEDBY: DATE/MME
(PRINT) [ asoeads] (PANT)
G oy >am (oM
COMMENTS:
DISTRIBUTION: Whita and yeliow pany sampie 1] y: yellow copy rotainad by y. Pink copy by samp 198

NOTE: If requested by the client, different chain-of-custody records may be used. Copies of the template for
this record may be obtained from the Fairfax Graphics Department.
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Pracedure for Completing CDM Federal Example Chain-of-Custody Record (Refer to Figure 1.)

The following procedure is to be used to fill out the CDM Federal chain-of-custody record. The record is
provided herein as an example chain-of-custody record. If another type of custody record (i.e., provided by
the EPA contract laboratory program or a subcontract laboratory) is used to track the custody of samples, the
custody record should be filled out in its entirety.

1. Record project number.

2. Record FTL for the project (if a field sample custodian has been designated, also record this name in
the “Remarks” box).

. Record the name and address of the laboratory to which samples are being shipped.
. Enter the project name/location or code number.

. Record overnight courier's airbill number.

3
4
5
6. Record sample location number.
7. Record sample number.

8. Note preservatives type and reference number.
9

. Note media type (matrix) and reference number.

10. Note sample type.
11. Enter date of sample collection.
12. Enter time of sample collection in military time.

13. When required by the client, enter the names or initials of the samplers next to the sample location
number of the sample they collected.

14. List parameters for analysis and the number of containers submitted for each analysis.

15. Enter MS/MSD (matrix spike/matrix spike duplicate) if sample is for laboratory quality control or
other remarks (e.g. sample depth).

16. Sign the chain-of-custody record(s) in the space provided. All samplers must sign each record.

17. If sample tags are used, record the sample tag number in the “Remarks” column.

18. Record date shipped.

19. The originator checks information entered in Items 1 through 16 and then signs the top left
"Relinquished by" box, prints his/her name, and enters the current date and time (military).

--f-----l--_-—--

——
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“ 21. The laboratory sample custodian receiving the sample shipment checks the sample label

20. Send the top two copies (usually white and yellow) with the samples to the laboratory; retain the
third copy (usually pink) for the project files. Retain additional copies for the project file or
distribute as required to the appropriate sample coordinators.

information against the chain-of-custody record. Sample condition is checked and anything
unusual is noted under "Remarks" on the chain-of-custody record. The laboratory custodian
receiving custody signs in the adjacent "Received by" box and keeps the copy. The white copy

is returned to CDM Federal.

5.2  Sample Labels and Tags

Unless the client directs otherwise, sample labels or tags will be used for all samples collected or accepted
for CDM Federal projects.

1. Complete one label or tag with the information required by the client for each sample container
collected. A typical label or tag would be completed as follows (see Figure 2 for example of sample
tag; labels are completed with the equivalent information):

Record the project code (i.e., project or task number).

Enter the station number (sample number) if applicable.

Record the date to indicate the month, day, and year of sample collection.

Enter the time (military) of sample collection.

Place a check to indicate composite or grab sample.

Record the station (sample) location.

Sign in the space provided.

Place a check next to "yes” or "no" to indicate if a preservative was added.

Place a check under “Analyses” next to the parameters for which the sample is to be

analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do not write

in the box for "laboratory sample number."

e Place or write additional relevant information under "Remarks".

2. Place adhesive labels directly on the sample containers. Place clear tape over the label to protect
from moisture.

3. Securely attach sample tags to the sample bottle. On 80 oz. amber bottles, the tag string may be
looped through the ring style handle and tied. On all other containers, it is recommended that the
string be looped around the neck of the bottle, then twisted and re-looped around the neck until the

slack in the string is removed.

— p—— —
— p—— —

N——————
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Figure 2

EXAMPLE Sample Tag

Qe

Designate

Pregorvative:
Yos U] No O

ANALYSES

BOD Anions
Sallds = (rom 25y

£0D, TOC, Nutrlants

Phenelics

Mercury

Malals

Cyanlde

Oil and Grease

Mosth/Day/Yax:

Station hio.

5
i

| Organics 6C/MS

Prigrity Pullutants

Volallla Organlcs

Pesticides

Mutagsnicity

Bactertology

Ramarks:

Project Code

Tog No Lab Sampie No.

3-3022215

NOTE: Equivalent sample labels or tags may be used.

ch Federal Programs Corporation
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53  Custody Seals

Custody seals must be placed on the shipping containers (e.g., picnic cooler) prior to shipment. The seal
should be signed and dated by a field team member.

Custody seals may also be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

54  Sample Shipping

The CDM Federal standard operating procedure listed below defines the requirements for packaging and
shipping environmental samples.

o CDM Federal SOP 2-1, Packaging and Shipping of Environmental Samples

6.0 RESTRICTIONS/LIMITATIONS

Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this
procedure should be followed.

For EPA Contract Laboratory Program (CLP) sampling events, combined chain-of-custody/traffic report
forms or other EPA-specific records may be used. Refer to regional guidelines for completing these forms.

The EPA FORMS II Lite™ software may be used to customize sample labels and custody records when
directed by the client or the CDM Federal project manager.

|

—

hetrvm— —
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AOHSLIB

N

Project Name Libby Asbestos Project Work Assignment No.  Task Orders 9, 13, 16, 18, 19, and 20 Region 8

Job Site Address 501 Mineral Avenue Client US DOT Volpe National Transporiation Systems Center
Libby, Montana 59923 : Project Libby, Montana - Asbestos Removal

Site Contact Dave Schroeder EPA Client Contact Paul Peronard, EPA OSC; Jim Christiansen, EPA RPM

Phone No. 406-293-8595 or 406-293-3568 Phone No. 303-312-6808

B Amendment No. _5 to Existing Approved HSP - Date Existing Approved HSP 8-24-2000

Objectives of Field Work: Type: Check as many as applicable

The purpose of this sampling effort is to acquire information useful for the design of O Active O Landfill - 0 Unknown

more comprehensive environmental exposure investigations to assess the magnitude | M Inactive B Uncontrolled 0O Military

and extent of exposure to toxicologically relevant asbestos fibers and to provide M Secure B Industrial B Other specify:

construction oversight of remedial activities. O Unsecure O Recovery Closed vermiculite mine
O3 Enclosed space 0O well Field

Remedial activities include excavation of test pits, excavation, handiing and trucking
of asbestos contaminated soils, building demolitions, equipment and personnel
decontamination confirmatory soil sampling, air sampling, dust sampling, and related
activities at the Libby project sites.

Description and Features: Summarize below. Include principal operations and unusual features (containers, buildings, dikes, power lines, hiils, slopes, river)

The town of Libby is located in the northwest corner of Montana. According to historical mining records, 80 percent of the world's vermiculite came from the Zonolite Mountains

in Libby, Montana. Vermiculite is used in various building materials and textiles. The scope of this health and safety plan will address the processes of remediating asbestos-
containing material (ACM) from the following sites:

W. R. Grace Screening Plant

KDC Development Properties

Libby High School, Junior High School, and Elementary
Residential Locations

Export Plant

Stimson Lumber

Burlington Northern/Santa Fe Railroad

o

These operations will involve removal action oversight, soil sampling, and residential air sampling.

Surrounding Population: B Residential B Industrial # Rural [0 Urban [ Other: Page 1 of 15
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History: Summarize below. In addition to history, include complaints from public, previous agency actions, known exposures or injuries, etc.

Asbestos was released into the air during more than 6 decades of vermiculite mining at Zonolite Mountain, three miles east of Libby. The Zonolite Mine began operation in 1924 by owner
Edward Alley. In 1925, Great Northem Railroad shipped the first boxcar of “Zonolite" from Libby to an Ohio company that used it to insulate bank vaults, office safes, and filing cabinets.
Other firms used the material to make building boards and roofing materials. Processing the material was a straightforward process. The vermiculite ore was stripped from the mine and
hauled in trucks to a mill, where it was separated into various commercial sizes through a screening system. Some of the ore was shipped untouched. Other material was sent to an
expansion plant where it was run through ovens at about 2,000 degrees, causing it to expand to 15 times its original size. In 1939, Zonolite merged with another company mining at the
bottom of the hill that eventually became known as the Zonolite Co. In 1963, the company was sold to W.R. Grace and Co. who expanded the operation and increased production.
Through the ‘60s, ‘70s, and ‘80s, millions of tons of vermiculite ore was hauled by rail to Grace plants and other companies in 30 states and 6 foreign countries. At one time, 80 percent of
the world’s vermiculite came from Libby. The W.R. Grace Company, which owned the mine for 30 years, closed it in 1990 and sold the property 4 years later.

Waste Types: (] Liquid M Solid (1 Sludge [0 Gas [ Unknown [J Other Specify:

Waste Characteristics: Check as many as applicable. - Work Zones: Describe the Exclusion, Contamination Reduction, and Support Zones
in terms onsite personnel wili recognize.

O Corrosive 0 Flammable O Radioactive*

B Toxic [ Volatile O Reactive Work zones will be established during sampling activities. The exclusion zone will be

O Inert Gas 3 Unknown B Other specify: Carcinogenic in close proximity to removal activities, sampling areas, and residences. The
contamination reduction zone will include an equipment and/or personal

*Based on available information there is no evidence that this site has received or ‘decontamination station. The support zone will be considered the 10-foot perimeter

used radioactive substances. None are described in facility processes. around support vehicles.

Hazards of Concem: Principle Disposal Methods and Practices: Summarize below:

B Heat Stress attach guidelines M Noise: The mine on Zonolite Mountain is now dormant and most of the buildings have been

B Cold Stress attach guidelines O Inorganic Chemicais dismantled. Raw vermiculite was graded, sorted, and stored at the screening plant

O Explosive/Flammable O Organic Chemicals and conveyed to a railroad loading area. Vermiculite was heated or “popped” at the

O Oxygen Deficient W Motorized Traffic export plant. The vermiculite product was then loaded onto railroad cars for

[J Radiologicai B Heavy Machinery: distribution. Waste piles of potential asbestos-containing material (ACM) remain

B Biological: snakes, spiders M Slips, Trips and Falls onsite at present. Potential ACM was distributed in the Libby area as home insulation,

B Other Specify: Inhalation of particulate matter garden amendments, and fill dirt for a number of sites, including schools.

- e
“
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Hazardous Material Summal

: Circle waste type and estimate amounts by category

Chemicals olid Sludges Solvents Oils Other
Amounts/Units: Amo Amounts/Units: Amounts/Units: Amounts/Units: Amounts/Units:
O Acids {0 Flyash 0O Paint 3 Halogenated [0 Oily Wastes O Laboratory
(chloro, bromo)
[ Pickling Liquors M Asbestos O Pigments O Solvents 1 Gasoline O Pharmaceutical
[ Caustics B Milling/Mine Tailings (1] Metal Sludges (J Hydrocarbons 1 Diesel Qil [ Hospital
03 Pesticides {1 Ferrous Smelter {71 POTW Siudge (3 Alcohols 0 Lubricants [ Radiological
0 Dyes/inks {1 Non-ferrous Smeiter O Afuminum {1 Ketones 0O PCBS 3 Municipal
(0 Cyanides {1 Metals: {3 Distillation Bottoms [ Esters 1 Polynuclear Aromatics [ Construction
0 Phenols {1 Ethers 03 Munitions
(0 Halogens {3 Other [3 Other O Other O Other {3 Other
[J Dioxins Specify: Fe, Mn, Ni, Cd, Specify: Specify: Specify: Specify:
Zn, Pb, Cu, Ag, Cr Trichloroethene (TCE),
Tetrachloroethylene
(PCE), cis-1,2
dichloroethene (DCE),
trans-1,2 DCE
W Other
Specify: Arsenic
dissolved in groundwater

Overall Hazard Evaluation: O High O Medium B Low [ Unknown (Where tasks have different hazards, evaluate each. Attach additional sheets if necessary)

Justification: Air sampling results from last year's activities (2000) and to date (2001) have indicated low asbestos concentrations (< 10 percent of PEL/TWA). Care will be

taken by all site personnel to avoid unnecessarily agitating suspect materials. PPE prescriptions are adequate to address current potential hazards. Review of recently acquired
data and information will be completed as obtained.

Fire/Explosion Potential: [ High [ Medium M Low ([ Unknown

Background Review: B Complete
B8GHSLIB.AMS
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Highest Observed

IDLH
Concentration ppm or mg/nm’ | ppm ormg/m® | Excursion Limit Photoionization
Known Contaminants | (specify units and media) (specify) (specify) (<30 minutes) Symptoms/Effects of Acute Exposure Potential
Asbestos 5 to 7 percent in the 0.1 flcct . N/A 1.0flcc Irritated eyes, mucous membranes, and N/A
waste piles 0.01 flec** respiratory system
Asbestos 4.481 f.cc*** 0.1 ficc*/ N/A 1.0 flcc Irritated eyes, mucous membranes, and N/A
0.01 flcc* respiratory system
ACGIH = American Conference of Government Industrial Hygienists
CA = Human carcinogen
CAS = Chemical Abstract Service
IDLH = Immediately Dangerous to Life and Health (NIOSH standard enforced by law)
LEL = Lower Explosive Limit
mg/m® = milligrams per cubic meter
NE = Not established
NIOSH = National Institute for Occupational Safety and Health
OSHA = Occupational Safety and Health Administration
PEL = Permissible Exposure Limit (OSHA-established workplace standards enforced by law)
ppm = parts per million
STEL = Short Term Exposure Limit (15 minute TWA)
TLV = Threshold Limit Values (Recommended by ACGIH) b
TWA = Time-Weighted Average (Average concentration for a normal 8-hour working day or 40-hour working week) .
Hg/kg = micrograms per kilogram
po/ = micrograms per Liter
* = personal air monitoring
- = ambient/perimeter reoccupancy
b = cutting hole in ceiling - 30 minute excursion
Page 5 of 15

Imr.wﬁ
ol lll'll'-l'l-'l-l!




Personnel and Responsibilities (Include subcontractors)

Field Activities Covered under this Plan Hazard
Task Description/specific Technique-Standard Operating Procedures/Site ,
Location(attach additional sheets as necessary) Type Primary Contingency Schedule
1 Soil Sampling - Level C - Modified Exit Area Hazard Risk: LOW
. Non-Intrusive Date: 2001
2 Residential Dust/Air Sampling - Scenario 1 - Air sampling during routine Intrusive Level D - Modified Level C - Modified Hazard Risk: LOW
household activities (e.g., all activities except active cleaning). Non-Intrusive or Exit Area Date: 2001
3 Residential Dust/Air Sampling - Scenario 2 - Air sampling aczso active household Intrusive Level C - Modified Exit Area Hazard Risk: LOW
activities (e.g., vacuuming, sweeping, and dusting). E Date: 2001
4  Residential Dust/Air Sampling - Scenario 3 - Sampling during simulated house Intrusive Level C - Modified Level B - Modified Hazard Risk: MED
remodeling activities (e.g., removing insulation, replumbing, etc.). Non-Intrusive Date. 2001
5 Removal Action Oversight/Air Sampling - intrusive Level D - Modified Level C - Modified Hazard Risk: LOW
Non-Intrusive or Exit Area Date: 2001
6 Residential Dust/Air Sampling - Scenario 4 - Sampling during garden rototilling Intrusive Level C - Modified Exit Area Hazard Risk: LOW
activiies. Non-Intrusive Date: 2001
7  Direct Push Technology (DPT) Soil Sampling Intrusive Level D - Modified Level C - Modified Hazard Risk: LOW
Non-intrusive Date: 2001
8 Dust/Air Sampling - Commercial Buildings Intrusive Level D - Modified Exit Area Hazard Risk: LOW
Date: 2002

Name Firm/Region CDM Federal Health Clearance Responsibilities Onsite Involvement
Dave Schroeder CDM Federal Yes Work Assignment Manager Tasks 1-8
Dougias J. Updike CDM Federal - Yes Site'Health and Safety Coordinator Tasks 1-8
Noel Anderson CDM Federal - Yes Site H&S Officer Tasks 1 -8
Dee Warren CDM Federal - Yes Field Team Leader Tasks 1-8
Terry Keller CDM Federal - Yes Sample Coordinator Administrative
Tommy Cook CDM Federal - Yes Field Team Leader Tasks 1-8
Brian Scott Pyles CDM Federal - Yes Staff Tasks 1-8
Page 6 of 15
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Block B Tasks: 1

Level: Exit Area

O Primary
@ Contingency

[0 Escape Mask:
[ Other:

Head and Eye: [ Not Needed
B Safety Glasses:

O Face Shieid:

O Goggles:

O Hard Hat: For drilling and CPT/DPT
1 Other: activities

Boots: [] Not Needed
B Boots: Leather steel-toed safety boots

Protective Equipment: Specify by task. Indicate type and/or mate.

Block A Tasks: 1 B Primary
Level: C - Modified [ Contingency

Respiratory: [1 Not Needed Prot. Clothing: (1 Not Needed

{1 SCBA, Airline: [J Encapsulated Suit:

M APR: O Splash Suit:

@ Cartridge: P100 1 Apron

8 Tyvek Coverall: if needed
[ Cloth Coverall: Cotton as needed
O Other: Long pants & long-sleeved shirt

Gloves: O Not Needed

O Undergloves:

M Gloves: Nitrile or surgical/latex.
3 Overgloves:

{1 Other - specify below:

Respiratory: {1 Not Needed
(] SCBA, Airline:

OAPR:

[ Cartridge: P100

O Escape Mask:

[ Other:

Head and Eye: [J Not Needed
{0 Safety Glasses:

(3 Face Shield:

(] Goggles:

(1 Hard Hat:

O Other:

Boots: [J Not Needed
{0 Boots: Leather steel-toed safety boots

Prot. Clothing: [1 Not Needed

0O Encapsulated Suit:

[0 Splash Suit:

{3 Apron

[0 Tyvek Coverall: .
[ Cloth Coverall: Cotton as needed
{1 Other: Long pants & long-sleeved
shirt

Gloves: [1 Not Needed

O Undergloves:

3 Gloves: nitrile or surgical/latex
O Overgloves:

M Other - specify below:

Level: D - Modified

L1 Contingency

3 Overboots: O Overboots: Exit Area
0] Rubber: (J Rubber:
Biock C Tasks: 2 B Primary Block D Tasks: 2 3 Primary

Level: C - Modified or Exit Area Wl Oc:m:ho:g

Respiratory: W Not Needed
[0 SCBA, Airline:

J APR:

[} Cartridge:

(] Escape Mask:

O Other:

Head and Eye: (] Not Needed
(1 Safety Glasses:

O Face Shield:

O Goggles:

O Hard Hat:

O Other:

Boots: [ Not Needed

Prot. Clothing: B Not Needed
[J Encapsulated Suit:

O Splash Suit:

[ Apron

O Tyvek Coverall:

8 Cloth Coverall:

(1 Other:

Gloves: B Not Needed
{J Undergloves:

(0 Gloves:

{J Overgloves:

01 Other - specify below:

Respiratory: (] Not Needed
[ SCBA, Airline:

B APR:

B Cartridge: P100

O Escape Mask:

O Other:

Head and Eye: (1 Not Needed
H Safety Glasses:
O Face Shield:

O Goggles:

3 Hard Hat:

O Other:

e

Boots: (1 Not Needed

Prot. Clothing: [J Not Needed
O Encapsulated Suit:

O Splash Suit:

O Apron

B Tyvek Coverall:

[ Cloth Coverall:

O Other:

Gloves: O Not Needed

O Undergloves:

M Gloves: Nitrile or surgical/latex
O Overgloves:

@ Other - specify below:

B Boots: Leather steel-toed safety boots W Boots: Leather steel-toed work boots Exit Area
{1 Overboots: O Overboots:
D Rubber: {1 Rubber:
Page 7 of 15
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Protective Equipment: Specify by task. Indicate type and/or material as necessary. Use copies of this sheet if needed.

Block A Tasks: 3

Level: C - Modified

B Primary
O Contingency

Block B Tasks: 3

Level: Exit Area

0O Primary
B Contingency

Respiratory: [1 Not Needed
[0 SCBA, Airline:

M APR:

W Cartridge: P100

(0 Escape Mask:

(1 Other:

Head and Eye: (] Not Needed
B Safety Glasses:

[J Face Shield:

{0 Goggles:

B Hard Hat:

(1 Other:

Boots: {1 Not Needed
{0 Boots: Leather steel-toed safety boots
H Overboots:

Prot. Clothing: [] Not Needed

(J Encapsulated Suit:

[ Splash Suit:

01 Apron

8 Tyvek Coverall: if needed

O Cloth Coverall: Cotton as needed

O Other: Long pants & long-sieeved shirt

Gloves: [J Not Needed

[J Undergloves:

W Gloves: Nitrile or surgical/latex.
{1 Overgloves:

1 Other - specify below:

Respiratory: [ Not Needed
O SCBA, Airline:

O APR:

{1 Cartridge: P100

[ Escape Mask:

O Other:

Head and Eye: [] Not Needed
O Safety Glasses:

O Face Shield:

(] Goggles:

0J Hard Hat:

O Other:

Boots: [1 Not Needed
0O Boots: Leather steel-toed safety boots

Prot. Clothing: (1 Not Needed

O Encapsulated Suit:

[J Splash Suit:

O Apron

00 Tyvek Coverall:

O Cloth Coverall: Cotton as needed
{1 Other: Long pants & long-sleeved
shirt

Gloves: [ Not Needed

{J Undergloves:

O Gloves: nitrile or surgicalflatex
0 Overgloves:

# Other - specify below:

O Overboots: Exit Area
M Rubber: {J Rubber:
Block C Tasks: 4 B Primary Block D Tasks: 4 O Primary

Level: C - Modified

O Contingency

Level: B - Modified

B _Contingency

Respiratory: O Not Needed
(3 SCBA, Airline:

0 APR:

B Cartridge: P100

O Escape Mask:

B Other: PAPR

Head and Eye: [] Not Needed
B Safety Glasses:

O Face Shield:

O Goggles:

M Hard Hat:

1 Other:

Boots: [ Not Needed

C] Boots: Leather steel-toed safety boots
B Overboots:

B Rubber:

Prot. Clothing: (J Not Needed
O Encapsulated Suit:

{3 Splash Suit:

O Apron

W Tyvek Coverall:

0 Cloth Coverall:

(1 Other:

Gloves: [ Not Needed
1 Undergloves:

N Gloves: Leather

0 Overgloves:

M Other - specify below: Each Scenario 3
requires an activity-specific health and
safety plan

Respiratory: (1 Not Needed
M SCBA, Airline;

O APR:

O Cartridge:

O Escape Mask:

{1 Other:

Head and Eye: [] Not Needed
B Safety Glasses:

[ Face Shield: .

0 Goggles: :
I Hard Hat:

[ Other:

Boots: (] Not Needed

(0 Boots: Leather steel-toed work boots
B Overboots:

B Rubber:

Prot. Clothing: (] Not Needed
O Encapsulated Suit:

(1 Splash Suit:

O Apron

B Tyvek Coveralii:

[ Cloth Coverall:

O Other:

Gloves: [ Not Needed
3 Undergloves:

B Gloves: Leather

[J Overgloves:

03 Other - specify below:

Page 8 of 15
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Protective Equipment. Specily by task. Indicate type and/or material as necessary. Use copies of this sheet if needed.

Block A Tasks: 5

Level: D - Modified

B Primary
O Contingency

Block B Tasks: 5

O Primary

Level: C- Modified or Exit Area B Contingency

Respiratory: W Not Needed
3 SCBA, Airline:

O APR:

[ Cartridge:

[ Escape Mask:

(] Other:

Head and Eye: (1 Not Needed
B Safety Glasses:

[3J Face Shield:

O Goggles:

B Hard Hat:

B Other: Orange traffic vest

Boots: [ Not Needed
B Boots: Leather steel-toed safety boots

Prot. Clothing: B Not Needed

[ Encapsulated Suit:

O3 Splash Suit:

(3 Apron

O Tyvek Coverall: if needed

O Cloth Coverall: Cotton as needed

[J Other: Long pants & long-sleeved shirt

Gloves: B Not Needed

(J Undergloves:

O Gloves: Nitrile or surgical/latex.
{J Overgloves:

B Other - specify below: Level D
activities are those that occur outside
of an exclusion zone. If exclusion zone

Respiratory: O Not Needed
[3 SCBA, Airline:

8l APR:

B Cartridge: P100

0 Escape Mask:

{1 Other:

Head and Eye: (1 Not Needed
B Safety Glasses:

O Face Shield:

O Goggles:

B Hard Hat:

0O Other:

Boots: [1 Not Needed
(0 Boots: Leather steei-toed safety boots
B Overboots:

Prot. Clothing: (] Not Needed

[ Encapsulated Suit:

(1 Splash Suit:

0 Apron

M Tyvek Coverall:

O Cloth Coveraii: Cotton as needed
{1 Other: Long pants & long-sieeved
shirt

Gloves: (1 Not Needed

{0 Undergloves:

M Gloves: nitrile or surgical/latex
[0 Overgloves:

B Other - specify below: All activities
which occur within the exclusion zone

O Overboots: entry is required, use contingency. M Rubber: require entry/egress through the
(O Rubber: decon trailer.
Block C Tasks: 6 M Primary Block D Tasks: 6 O Primary
Level: C - Modified L1 Contingency Level: Exit Area B _Contingency
Respiratory: (] Not Needed Prot. Clothing: [J Not Needed Respiratory: (] Not Needed Prot. Clothing: {1 Not Needed
(0 SCBA, Airline: [0 Encapsulated Suit: [J SCBA, Airline: [0 Encapsulated Suit:
B APR: {1 Splash Suit: O APR: (0 Splash Suit:
W Cartridge: P100 (3 Apron (1 Cartridge: J Apron
[J Escape Mask: W Tyvek Coverall: ] Escape Mask: 1 Tyvek Coverall:
O Other: (1 Cloth Coverall: (3 Other: (1 Cloth Coverall:
[J Other: ( Other:
Head and Eye: [1 Not Needed Head and Eye: [J Not Needed
@ Safety Glasses: Gloves: [1 Not Needed {1 Safety Glasses: . Gloves: [] Not Needed
3 Face Shield: {1 Undergloves: O Face Shield: >4 0] Undergloves:
0 Goggles: H Gloves: Leather {J Goggles: (J Gloves:
B Hard Hat: {J Overgloves: O Hard Hat: (1 Overgloves:
O Other: O Other:

Boots: [] Not Needed

[ Boots: Leather steel-toed safety boots
M Overboots:

B Rubber:

O Other - specify below:

Boots: O Not Needed

{0 Boots: Leather sieel-toed work boots
O Overboots:

(0 Rubber:

W Other - specify below:
Exit Area

Page 9 of 15
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Protective Equipment: Specify by task. Indicate type and/or material

necess

y. Use coples of this sheet if needed.

Block A Tasks: 7

Level: D - Modified

M Primary
O Contingency

Bilock B Tasks: 7

Level: C - Modified

O Primary
B Contingency

Respiratory: B Not Needed
[0 SCBA, Airline:

{1 APR:

O Cartridge: P100

(0 Escape Mask:

O Other:

Head and Eye: {J] Not Needed
@ Safety Glasses:

{0 Face Shield:

O Goggles:

@ Hard Hat: For drilling and CPT/DPT
3 Other: activities

Boots: [] Not Needed
M Boots: Leather steel-toed safety boots

Prot. Clothing: B Not Needed

[0 Encapsulated Suit:

{1 Splash Suit:

(J Apron

O Tyvek Coverall: if needed

1 Cloth Coverall: Cotton as needed

[ Other: Long pants & long-sleeved shirt

Gloves: [ Not Needed

O Undergloves:

# Gloves: Nitrile or surgicalflatex.
{dJ Overgloves:

[0 Other - specify below:

Respiratory: {1 Not Needed
[0 SCBA, Airline:

B APR:

B Cartridge: P100

O Escape Mask:

[ Cther:

Head and Eye: ] Not Needed
B Safety Glasses:

[1 Face Shield:

0 Goggles:

B Hard Hat:

O Other:

Boots: [ Not Needed
B Boots: Leather steel-toed safety boots

Prot. Clothing: [] Not Needed

0O Encapsulated Suit:

0 Splash Suit:

[ Apron

B Tyvek Coverall:

[J Cloth Coverall: Cotton as needed
O Other: Long pants & long-sleeved
shirt

Gloves: [ Not Needed

0O Undergloves:

M Gloves: nitrile or surgicalflatex
O Overgloves:

B Other - specify below:

] Overboots: M Overboots: Exit Area
[ Rubber: [J Rubber:
Block C Tasks: 8 8 Primary Block D Tasks: 8 O Primary

Level: D - Modified

u] Contingency

Level: Exit Area

B _Contingency

Respiratory: B Not Needed
[ SCBA, Airline:

O APR:

] Cartridge:

(3 Escape Mask:

[ Other:

Head and Eye: W Not Needed
O Safety Glasses:

[0 Face Shield:

O Goggles:

0O Hard Hat:

{1 Other:

Boots: {1 Not Needed

B Boots: Leather steel-toed safety boots
(1 Overboots:

O] Rubber:

Prot. Clothing: B Not Needed
OJ Encapsulated Suit:

[ Splash Suit:

{ Apron

O Tyvek Coverall:

(1 Cloth Coverall:

[ Other:

Gloves: M Not Needed
O Undergloves:

O Gloves:

{J Overgloves:

H Other - specify below: Hard hats and
safety glasses must be used if
required by the commercial facility.

Respiratory: [] Not Needed
{1 SCBA, Airline:

O APR:

{1 Cartridge:

O Escape Mask:

{1 Other:

Head and Eye: [] Not Needed
{1 Safety Glasses:

{1 Face Shield: o

[ Goggles: "
1 Hard Hat:

{1 Other:

Boots: [J Not Needed

00 Boots: Leather steel-toed work boots
{3 Overboots:

J Rubber:

Prot. Clothing: [] Not Needed
O Encapsulated Suit:

3 Splash Suit:

0 Apron

{1 Tyvek Coverali:

O Cioth Coveralt:

{1 Other:

Gloves: [1 Not Needed
0 Undergloves:

O Gloves:

3 Overgloves:

B Other - specify below: Exit area.

Page 10 of 15
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Monitoring Equipment: Specify by task. Indicate sc as necessary. Attach additional sheets as necessary.

Specify: Visible or nuisance dust
and/or unusual vapors (odors)

irritation of the eyes or throat, they will exit area and
reevaluate personnel protection.

Instrument Task Action Guidelines Comments (Include schedules of use)
Combustible Gas Indicator 1-8 0-10% LEL No explosion hazard M Not Needed
10-25% LEL Potential explosion hazard; notify SHSC.
>25% LEL Explosion hazard; interrupt Oxygen-deficient or other dangerous
tasklevacuate atmospheres are not expected to be
21.0% 0, encountered during site work. Entrance
<21.0% 0, Oxygen normal into confined spaces where toxic gases
<19.5%0, Oxygen deficient; notify SHSC could be concentrated is strictly forbidden.
Interrupt task/evacuate
Radiation Survey Meter 1-8 3X Background Notify SHSO and CDM Federal HSM, B Not Needed
Type >2mR/hr establish REZ
Interrupt task/evacuate
Photoionization Detector 1-8 Specify: B Not Needed
Type O11.7eV if further work is necessary in the area
010.2eV Detectable Odor If odor of any kind is detected, cease where odors are detected, personnel
O 98eVv work, move to fresh air. protection will be evaluated.
O_ ev
Flame lonization Detector 1-8 Specify: B Not Needed
Type If further work is necessary in the area
where odors are detected, personnel
protection will be evaluated.
Detector Tubes/Monitor 1-8 Specify: B Not Needed
Type Toxic gases are not expected to be
Type encountered. Entrance into confined
spaces where toxic gases could be
concentrated is strictly forbidden.
Respirable Dust Monitor 1-8 Specify: T B Not Needed
Type If dusty conditions persist, site will be
Type abandoned and personnel protection
reevaluated.
Other 1-8 Specify: If team notices unusual odors, heavy dust, or

Page 11 of 15
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Decontamination Procedures

Personalized Decontamination

Wash well before hand to mouth contact is made. A
shower will be taken as soon as possible after leaving the
field. Workers will remove protective clothing in this order:

(1) wash overboots in soapy water and rinse
(2) remove overboots or booties

(3) remove gloves

(4) remove safety glasses

(5) remove Tyvek or cloth coverall, if used
(6) remove respirator, if used

(7) remove inner gloves

(8) wash hands/face before eating/drinking

O Not Needed

Sampling Equipment Decontamination

See CDM Federal SOP 4-5. All sampling equipment will be
thoroughly decontaminated as follows:

(1) wash and scrub with low phosphate detergent
(2) potable tap water rinse

(3) potable tap water rinse

(4) thoroughly rinse with deionized water

(5) air dry

(6) wrap in aluminum foil for transport

O Not Needed

Heavy Equipment Decontamination
Exclusion Zone Egress Decontamination

(1) wash overboots
(2) remove overboots
(3) hang safety vest and hard hat in exclusion area
equipment drop room
(4) enter decon trailer dirty room
(5) remove Tyvek coveralls
(6) enter shower and clean respirator
(7) remove respirator after thorough cleaning
(8) complete personal decon
(9) dry with disposable towels
(10) proceed to clean room, dress, and exit

Note - All doors on the decon trailer must remain
closed in order to maintain negative pressure

0 Not Needed

Containment and Disposal Method

All disposable PPE will be double-bagged prior to disposal.
Decon water to be disposed onsite.

Containment and Disposal Method

Decon water to be disposed onsite.

Containment and Disposal Method
All disposable PPE will be double-bagged prior to disposal.

0 Not Needed 0 Not Needed O Not Needed

Hazardous Materials Inventory (Investigation-Associated Substances: Attach MSDS)

Preservatives Decontamination » Calibration Gases and Fluids
0 Hydrachloric Acid (HCY) 0O Ascorbic Acid 0O Alconox™ [l Hexane 0O lIsobutylene O3 pH Standard
£ Nitric Acid (HNO,) O Other: O Liquinox™ (3 Isopropanol 0 Methane 0 Conductivity Standard
O Sulfuric Acid (H,S0,) O Other: O Acetone (J Nitric Acid O Pentane O Other
O Sodium Hydroxide (NaOH) 0 Methanol - B Other: Water O Hydrogen O oOther
O Zinc Acetate (ZnOAc) O Mineral Spirits O Propane

*If standard field clothes are used, the clothing must be kept separate from all personal articles and washed before it is reused. Under no circumstance can soiled clothing be
donned at the beginning of each work day. Any article of clothing that becomes unusually soiled during field activities must be replaced with a clean item

Page 12 of 15
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Health and Safety Manager Chuck Myers, CIH 0900
Site Telephone 1-406-293-8595 ] Site Manager_ Dave Schroeder 1-406-293-3388
EPA Release Report No. 1-800-424-8802 Health & Safety Coordinator Noel Anderson 1-406-293-3567
Douglas J. Updike 1-816-412-3149
CDM 24-Hour Emergency ) DOT Contact John McGuiggin 1-617-494-2674
Chuck Myers (cell) 1-571-216-7004 EPA Contact Paul Peronard 1-303-312-6808
Facility Management NA ‘ Environmental Agency 1-800-234-5677
Other (Specify) Health & Safety Mgr. | Chuck Myers (home) 1-703-754-0700 Health Department 1-406-293-7881
SHSO 1-406-203-3567 Sheriffs Department Lincoln County 911
CHEMTREC Emergency -1-800-424-9300 State Spill Line 911
Fire Department . 911
Police Department - Libby 911
=) State Police Highway Patrol 1-800-525-5555
Evacuate site if any unexpected hazardous conditions are encountered. If staff observe Poison Control Center 1-800-525-5042
hazards for which they have not been prepared, they will withdraw from the area and call - — ]
CDM Federal Health and Safety. CDM Federal personnel will leave the site and upgrade | Occupational Physician Dr. Edward Barnes 1-800-229-3674
their level of protection if they experience nausea or dizziness. No volatile compounds RN A SRR P S T = " s
are expected to be encountered at concentrations dangerous to human health. If any ogicel Emergency v Bl .

odors are noted, work will cease and personnel protection reevaluated. In the event of ] \ .

medical emergency, contact Hospital, Police, or Sheriffs Department. If respirable dust | Hospital Name: St. John's Lutheran Hospital
is noted, additional engineering controls will be implemented. If these confrols do not . ) -
eliminate the exposure, personnel protection will be reevaluated. : Hospital Address: 350 Louisiana Avenue

T

« Hoalth and Safe provalsizite 2 e ¥ ] Name of Contact at Hospital: NA
Prepared by. Doug Updike Date: 8-29-2002 Name of 24-Hour Ambulance: 911
SHSO Signature: Date: Route to Hospital A>=mn:3wmu with route to hospital)

See the attached map (Page 13) to the hospital. Become familiar with location of
Dat hospital prior to any site activities.
ate:

§ @\\ Directions to the hospital will vary depending on where you are located in the site

area. The hospital is located at the intersection of Louisiana and 4™ Avenue.

HSM Signature:

For: Chuck Myers, CIH

Site: Libby, Montana, Asbestos Removal Distance to Hospital: Variable Page 13 of 15
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HEALTH AND SAFETY PLAN FORM

CDM Federal Health and Safety Program

—
CDM FEDERAL PROGRAMS CORPORATION

Route to Hospital: . ) .

From the Screening Plant, drive 7 miles south on Rainy

37 and drive southwest approximately 8 miles, Qomm_smm
treet; proceed for 3 blocks to

Libby. Turn left on 5"

Creck Road. Turn right on Highwa

the Kootenai River, into the town
t. John’s Hospital.

)

mqo.a»:mmxvoz m_mw_r_.oowoamocmsénmﬁos.So»nnom.,oun.
which becomes the 5° Street Extension. Continue on 5™ Street

until you reach St. John’s Hospital.
from Screening Plant

==
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AT T A R

SESRAE SRR

The following personnel have read and fully understand the contents of this Health and Safety Plan and further agree to all requirements contained herein.

Site: Libby, Montana - Asbestos Removal Project No.:
Name and Responsibility Affiliation Date Signature

Dave Schroeder CDM Federal Programs Corporation

Douglas Updike CDM Federal Programs Corporation

Noel Anderson CDM Federal Programs Corporation

Dee Warren CDM Federal Programs Corporation )

Terry Keller CDM Federal Programs Corporation

Tommy Cook CDM Federal Programs Corporation

Brian Scott Pyles CDM Federal Programs Corporation
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